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(57) [S*«J] 

1 c7)iE|tattS:,Si«^|,>^:i6c7)a^a 16 3 ^l^ft^ « i^x 

(^i-oT. SMUl 6 3±t:ffM$tLi.fttt*Slll 6 1 

-SCOT', PDP«JStm#1t*i|^±-r-&, 




1 

mm(^mm^md idi,zimi^m. mmmtmmzmm 

2 Jgt; J: -:> T«JS $ tl.Tt5 0 . 

mMimima. ^cr>mfmmi.zmmmwmmmiznm 

^mizmimmt^mizim l r ^ ;t^7 r x« * 

iwmt^mm.m2izmmcor^X'7y' ^ xTu-i 
^^miz (111) fflErS]LTv^i>^^^^tii^fc^sit 

mi-it LT^ff^iaasix, ifriam i j; vh 2^n° 

mmc^Mm^md x o izim^i^m^mmiti. ^^-:)m$. 
mmi^m<^±^i,z^mm^}m s ixtiT^ x^^ ^xru 

i t * wmt-rs r ^xvx ^ X7V^ 

-f X7V-f 

[It*ll7] IfjIHt^^raliiJi, Ag. A U Au, B 

Cd, Co. Cu. Ga. Hf. In, Ir. M 

g. Ni, Os. Pd. Pt. Re, Rh, Tc, T 

m.±.cr>7mt^^t£h^^. ^j:ih>mzmmm-'7mm-b^^ 

WSi^Kh im±.<:n>7mb . As. N, o, p, s, s 

±.<^7tmti)^hti:irit^mm^B(^\'-^-tfii}-t-i^tRh i t 
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2 

mcnW-^-^Ht^z (111) mWML'Z\^:^Zbi'mik 

[ft^^a 1 0 ] HfriEft4^ft{i. M g ot^^tch n t 

C If ^ 11] H 1 ^ j; 2 y n-^-./i^^'^-v v 
10 7i^^^frMi6iie«§ix. Brfielgl>'^°^;^t^J; 1^112 

mtmm^mii. mimmmmc^^mi^zti^^x . mm 
mm^m&^BAUz^^^^^fzi^crymmm^ixx 

±fflt:x h'7Aymzmnznm.^tix\^^ ^ t ^mm. 
b^hmMi it.zmm<nx^X'?'f ^ XXV4 ^^^^ 

VmM 1 3 3 mlEjWi. -fcotS*^' 16 0-3800 

n mcommnxh hzh 'kmw.h^hmim 1 1 \.zim. 

mim 1 4 ] f)ia«tt«{i. ^^ojp^^i^t ( i o 

0) ^mM^x^^h^hiw^h^hmimi \ mm. 

[ffiRiIl 5 ] frlBSilJlii. ^ayW7i--H^\>z ( 1 1 

1 ) mtmi^x^^hz^i^wmh-thmmti \ ^z%m 

<r)T=yX^f^XXVA^^^-)V. 

30 [ff3Risi6] Bfria««/iis. T;p^';±^^RSgfi: 
[ft^^a 1 8 ] ft^^a 1 . 5 . \ \<r>\ ^^ix.ts^\,z%m. 

coy^X'^'f ■! XXVA ^^^-)Vb . Sil7°^X-77'V X 

40 i:-t.S7°9X-77-VXXl^>fyl:T-/l^^go 

[If if<il 1 9 ] K^±t«ffi^ ffM^Sm 1 OXS 

o^zMw.mimm-^m2(^TMh. iuidm2toxs 

Cfc V ^T?i^fi!t§ tLfcifimS ^^aS SrffM-r 

^m3coTMtimtfzf^A^!vmmjMi^^hxyx 
mriem3c7)xs{i. 



(3) 

3 

m^nrnx^ V r tfcv -^T-w^^ixsta^^ig^&jiiii t 10 

^mHOfflL^T (K) j;JLhO-^J£ (K) 

mm-^z h ^§if^3S 1 9 icidaor^xv 

[ffsRii 2 3 ] miEJpi^^tiiJix^ -y r\i. mimmm 
Pif-\nmx T- -y r V -^t^* i^titzr^jvyrxm^ 
mm9,<nm,^,T (k) <d2X3 i^A±(7yi^m ( k > tx- 

f 4 Xy°]y^ /•^^^jWMmjJ&. 30 

MWLTjoiijyiii^tTa i b ^^mt-ti-imm 1 9*^ 

mM2 5 ] BuiBJiMaxT^-yTji. m§mmm 

mmtimm^tifzmm^zMLx . ifri5x^.;^^--f -a 

mmw 2 6 ] mmMmmmx^ >y rii. Mi±#Him 
cifiRii 2 7 ] iifriejDii5!aJix^ -y r (i, mm^^t^ 

[ W^il 2 8 ] HffiB«^ Wm«x 7^ r J: tfm 

%timsmx^-vy°-kmi\^x'f!ozh^mmh^M% 
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4 

[ft*«2 9 ] mnvmmx^ ^y^iri^mmmm 

3 i ^^Wh^hmm 1 9 tiaa^oT^xvx 
7.yrvA >^°^-•;^<7)»^t:^r5£. 

ftilJWfMx^ -y r ^51 LTOfiJ^fi , ^mirm L^rv ^ 

xm^^Vs ozt ^m^t^&m^m 1 9 tisigtor 5 
[ff^3 1 ] BffiespiftMax7^-yr*^^mnB«»Ji 

mjS.Xr- 'y T^jlL TtOM^ii, «J±S?lIMTt:i*3V->T 
MS^^Td ^ i: i^WLt^hm^m 1 9 t^lBttOT^X 

[11^113 2 ] mimmmmx^ ■yT^^^mimmm 

?fMx f - >y ylzM'TX «i , mrf BateH ^ m^SiVXtcrxi^ 

iz^^^h z h ^mmb^umm 1 9 cubwot^x 
[ If if<ii 3 3 ] x^±(cm ^ ffM-r ^ m 1 ^Dxg 
ati^s#:;i^?FMf ^^2^^xm^:. BUiBm2tOXg 

f^xyv^ r^A^jvcom^-^i^X'h -o X . 

mW ^°^-;^?fMX^^i , BUlBII 2 COXg h m 3 OX^iO 

^l^fcv^T, HfriBl^mS±t, miiBffi»JiWf4S:ft*: 

TM^mt^zb ^^Miit-ST^x^xV xrix-<yN° 

[ft^3 4] HfrlB^Bc^XSfcV^Tii. K«^-^tf 

msmm%y><zii\-^xim.mm-\^mM^^^zb 
Wib-th 3 3 tciBiftior 7 x-ef'" xTi^ ^ 

[ft^B 5] HffiB^4<^XS{4. «Ei?HmTfciD 

v^-cttriBt^^i^M^Mat-i. i b ^mmb^htrnms 3 
[ff ^ 3 6 ] mimA (TijMii^i^mm 3 ox^*^ 

^mt^i.ltil?fl3 3t:iB«<7)r5Xv7-Vxr^ 

[ff*JB3 7 ] mm.±.{zmm:mm-^m 1 oxs 

wmmi(^T.mzii\^xnm^tifzmM±.^m^ i a 

^mmimm-^m3(0JMb ^mttz^^A^)vm^u 
mdm2cniLm±. 

n^wmthmmwmmx^ -/y°b. 



(4) 

5 

[ if iRJB 3 8 ] mimmm^^ -y yi± . mmmmi 

[ it^TI 3 9 ] mia^ 3 cox@i±, 10 

i i: ^#«Si:^Sll*lB3 7 ^ClSilJiOT^X^xV XT 
[11^114 0] fJidJPS'JtaJlXT^-yTji. Mia^^il 20 

ms¥Bc^m)^.T ( K ) jiJiiovsjs ( K ) tTMmct^z 
-wmmm#m±.izummfim^-^^j:iT^/uyTxm^ 

7°i:. 30 

mmmmmx ^ -y y^zn \ #^Sb1,^i: s tLfz^^B±.^z 
i ^mmt-rtrnMs 7 fciBttcor 7X^7-'^ xr 

[ If il<ifl4 2 ] lulEJDlKt^lilXx V rji. tuiE«^il 
1^m*xx >y Ttfci ^T#*S^i3tT^:;i^7 r xJI^ 
*T ( K ) C7) 2 / 3 iiUifiO^JK ( K ) t T- 

iD^-ri> ; b ^mmt^um-mA i i^tsKor^x^ 

[if3RJa4 3] BfiiSJll^^iaXT^^yTfi, l^-ifMtt 40 

[If ;RII4 4 ] MIBJP»:5yiISX7^ -y Tii. MIB^^IIil 

Mmtmm^titzmm.{znLx , ifjiBx^.;udf-b'-A 

5R3I4 3 tciBK^or^xvv^ -f X7V-f ^N°^^;i'(5Dm^:^r 

50 
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[if ^114 5 ] mmvmmx^ -y x!s. mE#sim 

Tl^jsv^T^ra ^ h S:^i:^i.if5l<JS3 9 ifc{i4 1 

(:fBKoT9 Xvx xrix ^ N°:t^;pioS3t:^ffi<. 

[ft*ii4 6 ] mmmmmx^ -y r{±, mm^^ts 

MffSHMTl^t^UT^ra .1 i; ^ !milti:-r-&MiR]a3 9 
t/i{i4 1 t:iBttoT7X-7T xr^-^v^°:t•;^c7)M3g 

[11^114 7 ] MiB«:aJI«f4#«X7" -y Tfc J: 
^3 9 4;t{44 1 fclBttcor^XW^' XTl^-f 

[ If iRil 4 8 ] itriBaaaft^iiiiix -y r*^ ji> mrlEfeif )■ 
ffMxx"/T^iiLT«os8^{4, :^mmL^j:^^'cmm. 

^froZt ^Wmt^ ^mmM3 9 tfzi±4 1 fciBtt<^ 
T^X-^t"' xyU4 ^^^-/^(DMMJjW:. 

[ If iKii 4 9 ] mmv^jmx -f -y mtmmm 

frnx'T-z-r^MLX commit. ME#BIMTt*5UT 

Mii^ff a .r t ^mmt^hm^ms 9 s fc«4 1 t,zsi 

[if^Ifl 5 0 ] f)iB«ttJlWW*X7^ -y T^^^ lulB 

ffiasjFMx^ V x^ a L:^c«B^t:*3 V ^T{4 , ±mmtk 

t ^-r-MIlSrtT d i t * m t •f-'g> lf«Jl 3 9t.fzl,i 
4 1 tC|Btt<?57°^XVr>X7°PH"^N°-^--;l^i0^ja:?j-^o 

[if^il 5 1 ] fjifiJaSft^yyixx 'y x;!)^^mriB««Ji 
ffMXT^ -y Xt^j&HtT (i. JlBKi^9iilS^x/imaaWt4S: 
mmJ-^crri^m^zUn^l i ^: &#1S^:^-S.if5RJl3 9 
tfzl±4 1 tlBi5<507°^XVx X7V-^yN°4'-;PtfOS^ia 

[^HBoif^ffl^iMBfl] 

[0001] 
[0002] 

^tfflV^^>tLTVTii>;^^-^S^f'^NMxc7)4j-r\ 7°^ 

XVr-V X7'^'^^^°^-;^ (Plasma Display Panel , li[ 
T. r p D P J i: v» -5 , ) {4. ^»MO^^°J^v^2^H^■r•g. 

<ri;^7)■r'#^^^f^^'-^'xi: tras^tLTtsD, # 

[00 03] ic7)J:a^:PDPtcj3V^T{4, Slfcco^^ 

y4;';fOSffi;0^-?iJiS§^x-g>|frffl^'^ xSSfc j; t^lTffi^-^ 
XSMi: 'y 7°#Sr^ L ■C^SMi^mffi:;&i'[t.^5-r-S 



(5) 
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[0 0 04] PDPc?)iBt!ji^tc{i. tm^^^mmtv 

mm^^\m^wz-^ . ^(T^fz^b. wxy^■.y^ 
'&Lh'i<'mFtm^mzmLhm\t'^y^-i^^h^ (ms 
o ) \^t^fix\^h. 

[00 0 5] 

[^B^*^W^*tJ;a<!:^^Mffi] i;>I^-C\ iS^OPD 
*3l^Tf*^M^^«-rSSW (if^fflTl 0-1 0 644 

0) mmm\^fzmhts:h<nx\ 7.f^-f^\.zxh%mm 
<m\fi--)5 1 < , PDF* ^m^\t-f h^htfix^ 

[0 0 0 6] t*^L=Sr*^%. ±iEI^5SS1ietci3V^TJi, 

^mmwMmiiZis H^m-mmzymM^ti^-^^tix u^ct) 
x\mj^^Kt wsm izi±7\^^m d 3. t ^it l s 3 ^tg 
mi^^^w ^cofzih. PDP<Dmmnmbtiii>zmti 
x^-^<ummt-i^\±. ^-mmxh^Mtfi<!Kmzm;,^ti 
^(ox\ PDPcommmmmmm^tti>i<zmbL. 30 
mmmmmmit uz<^^t^t(:>fii, 
[0007] ^mmi±. ±mmmizm^. im^zit^x 

^zi,mti^PDPi3xx/^(r,mmi^m. ^r<^m:SMP 
DPi:m^^fzPDP^^m.i:mm^^^ti:smt^ 
I. 

[0 0 08] 

mm^mm-t^fzi^i^^m ±mBmimm.-t^fz 

^WMiizmi>PDPt,±^ Ill^^^-;^^3j;^7■m2^^°^^ 
ji'ti^^^vy'Mt:-frLxn\ii]mM^ti. HfrlElli 40 

ti^^z^ mmmcomm^m izmmt^m. umm 
tMmzmm^tifzTyX'^'f'i^yu-^^^^-fv-xh'y 
X. mtammit. mM^t>i^^j:^mimt. mmi 

^ m 2 i; TffifK$ ixx D , Hfrian 1 mi^± . ^co 

mfmmizmiiimi^mmmizHmtfzmMmimm. 

fcft« LfzT^Ji y T xm^^m^mitLtz^^n^-i^^j: 
i,Zt^W&tLX\<^^. 50 
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[0009] itLt «Kii^ffMt--I.SmB^H 
Ummm4t:m^^^<^tt:t}-i^^j:^m±lz^M^ 

mm^^ PDP (Dimmic^mbi^mt^ -tirs ^ i: 

m^i^\^±T^cox\ mx^'<'y^mzi,m.ft^. 
[0010] ^<^^mmit. Tjvi] ^)±mMmmm. 
T)VA u ±m^my -/ im. l < i±^ii ^ 

ttt^fttL^ M g O .1 i: *i'MS L < . ^coU. 

mm^mm-^mm^nifi. ^com^^rmz ( 1 1 1 ) 
ffiSEffiiLTv^iKf, m^mmmzmi^. ^fz. 

l^B2^N°:t>;t^*i'^> -/TW^:)>tTMlBlBeM§tL. lulB 
m 1 >' J: x/m 2 ^ ::^rt{i:«^<7)^!g;f,i5?[j 

mifmm ^ti. t-^-^^^^mnrnwrncryijii^zummmi^ 
mtmmb<Dm\,zi,i. mmmm^mm-hwm^ 

> LX\-^^. 

[0011] zmzi:fi\i. f¥W{m±.\<z%mi^ d 
mm^mm^ixhcr)X\ umm^mziinhm^m 

^ h t^x% h , ^^fzif-^x . ^-mmzmw^h p d p 

mrtatti^Jiti. ffi^ii^A:^is. mmf^M'B.. ^jwm. 

[0012] ±fz. %mi\iz\timi}¥^^mm-h^ 

«i:tT{i, Ag, Al. Au, Be, C d , Co, C 
u, Ga. Hf. In. Ir, Ms. Ni. Os. P 
Pt, Re, Rh, Tc, Ti, Zn, Zr3&»Ji>^ 

As, N, O, P, S, Sb, Se, Te*>ii>^r 

^ lg^7U3SPA^ ^> iSJK § ^ im±«7C* i; ^> ^ S -ft 

[0013] mm^^Bi±<^^<n^z^^xfpmmt l 
mtco^xy ^ -yhtn 5 %\ikrxh ^zt tm 4 l 
(Dm^i-^^^z (111) Hiei^i]L>^cMgoT-t5tL{f, « 

"yX-?^ -i xri^'-f 1 j;t^■^2^^° 
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[0014] z.mzxmi. 'mmt^mh^Af.. -^t^h 
%^m.m^mm- h mm^^ifmmz)ic^x^< t^-^x 
i^o. ^<nfi^ymwmmm\,zmM^tvhm.ifmk\.z 

% h . mmizi± . mSim * x b ^ rmzmfizmm-t 

T-§. ^<5D(i*n 6 0 — 38 0 0nmCO|iH|^tCi5U 

[0 0 15] .i.ix\ mimmmii. ^ow^^^reit; 

(100) ffitL<« (111) MMl^LXmrn^tl. 

zti^mm-^mmtLxim'^miii^. wx^-.y^tt 

i^zmtL^MgomitLw ±mLf^x d^popsrH 

[0016] :^^mi,Zi^^y^X'?f^ XTlx-^^l^vt- 

^0M^:^&ii:. S^±(cm^ffM-ri.lSliDXgi:, 
1 i^JXIitcfcv^TJFM§^x?t«ffi±SrS-5 J; 3 

3 tox^ t ^:mttz^^^^;umfS.jMi^^h r ^ 

mnmx^-yTt . mmmmmAnmx^-yy'izi5\.^ 

xnm^tifzimmftmi:MmMmLx . ^^B^ms^ 30 

xmfS.^ivfzm^^Bnzu.mmMmifS.M^^^umm 

[0 0 1 7] -^e^jtcffiilJit:fflv>'^tLSMgoji, 
^>'Sii'i±io^v^M^:t-C'N a - c 1 mcoi^ikmrn^:^^ 

ItLib. T^iuyrxcomV.i^m±l,zmm.-ti>^liZ 

{4. mmimm± (i 0 0 > Hi^l^a-^-s{±■r•C'$>s . t 

*^t^r*^Ji>, (111) Hier^iit 

tmtt>tl^. ^(^fzib. MgOcr)^^m^lZ}5\^XI,t 40 

[0 0 18] t*^L^:*>%. ±i^ig*&t:J;^x«. ft 

x\ mm^Biommmm^imL. u.mmizm.m-t^^r^ 

M?^«*&ffiM^I. Ztib^X^i>CDX\ P D PtOifemf^ 

tt^^^-fb-r-s i t ^ „ zz x\ mmammmx 

r- Tit. mM'&^mmmmmxr- y r iTft^S 



m2002-l 50953 

1 0 

( K ) m^co'i^m ( K ) txnum-t^ J; 0 (cwf. a 
zhti^'^h. ±fz. mmmMf-\Hmx'f-/y\,zi5\^x 

^j: (K) ir)2/3m±0?aS (K) TlS^-fL-r-g./i 

[0019] M.m'^^zmtmmmx'f'yyii^ v-^ 

I.. c^-r\ mwiwm.^mx'ry-rit, mm^^t^wK 

[0020] zzx\ mimmmmmnrnx^ -y Tt-^ 
mwmm^x^ -y T^ii t Tcottgraia , ±%fm.\^t£ 

w^-\&^^'Mi\:^^^zht^x^^. ^tz. immmm 
nmx^ -/v^htmrnrnxy- -y y t ^mfLxn ozt 
izx-^x. nm^tifzmmmm-[cnmmi:im^xm&iz 
ffiST-i cox\ «iSb^ho^& $ immz:k^ <^iz 
t^^x^^. $^>t, mmm^xy^-yTxmm^B^nm 
^^^mcot t . ummwrnxy" >y yiz^^^h t . 

^^B^mmj±coi^mizun^^ ztmm lw 

[002 1 ] tfz. ^9tmiZi^^y'yXT ^ xri^-^ <D 

mm-ifm±. mR±izmmimm,-t?>^i<^j:mt. m 
^iWr 1 cf)T.mizt5\-^xmfS.^fifzmm±imo X 0 izm 

xmi^^ti.rzmmi^mc^)±.:ff^zummimi&-t^m3co 

y-^^^fl-coW^^mxh-oX . lui5^N°^-;HFMX@ 
{i. t!riEIS2 0XSi;^3iDXSc7)ratciil^T. mtm 

[0022] zmzj:tni. xifitfo ct 0 ^mmmm^:i^ 
ozt^K. ^mm(7^mm^^mMiztt^x±<'t^ 
z t *^'-C'# . p D p commmm sje^ls -tt-^ z t a^x- 

^^{^, '»aii*«^'ri.ft«*ssc7)±§^±<ffMt^ 
[0023] tfz. iifriBii4oxS/fi^^.iifrfam3cox^ 



(7) 

1 1 

^mm-ti> nt^x'^. p D p (^immii^'smt s ^ 

fBii2oxg{4. mM^icoj:mizi3\-^xmfS.^iitim lo 

m±i>zmmitmi:wm-t^mmi^mmm:^T--yy°t , m 

miz^ mismscojMizis^^xwm^tii^mmmmi 
^is^Bmzm.^$M:^fzisbcr)m^mm.'t?>mmm.^y'-/ 

[0024] umm^m^ihmzms&'t 
izt tin-^ :i,cox\ wmizit^xummcommmm*'' 

i&m-^ b t i.^zummc^mm^tLh^tmmmm't 

^cr,x\ y°y x'v "f-ixrvA^ oScfl:#tt 

it-fh i h t-x^ h . Mm'oi<zmmi^mizmi:fm^^ 20 

[0025]^/::. Mldmsox^ti. f)iSil«*ii± 

mmmmnmy^f- -y yiztiuxnm^ufzmm^B h l 
< iir^/i-yrxm^mmLx , mm^^Mmm^^i^ 

^■±^1i\i^MXr-'yy't^ m9£)5V^MXT-^yy'l,zi5 

v^x^i^^tifzmm^Bh i<i±T^^pyTxm^^ms 30 
ihit^tifz^^ik±i^zm.mmm^i:fS,M^^^ummmfS. 
xy'-yTt^^-r^j:diz^m£. ^^i>zumm^:m^ 

[0026] mtmm^mx^ -yyii. mmmmnfA 

#«X "r-yr^zay, ^X S titz h tO^iS^^SfHO^-^ 
{±. ^il[*SB^Bit)ST (K) Jil±. T^il-^rXJicoJ*-^ 
taaiS!f%«c7)S|iiT (K) c7)2/3iil±c?)^JK (K) 

714. l^-lfMlt^K, ^y7W^a. Jij;?^-^^^ 
Mft^Hcoi ^-tixt^^b^ 4> aj»f $ ix-l. x^t-^/i-^- 1 - A ^ 40 

wim-mmmm-[t>zmM txMmxmtr'^i a .r t >?)«-c# 

[ 0 0 2 7 ] c i -e. |friBJPift^Mxx -y 7°{4. K*Sr 
^tsmi±mm%Tiz}5\>^xn 0X0 iz-ttiif. mmm^z 

immmAi-^mxy'-yrhMmmmx^ -yrh ^m^t l 
x'iio^bi^zx-^x. #«s fitz^mmMm(7^mM 

^<-^^^ht^Xt^. 

[ 0 0 2 8 ] t , mmmmmx^ -y y-b^^msium. 50 
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1 2 

mmm.xy--jr^mLxcomm±. iz%mik^ir. it 

tCTkii^^r f WJ-r§ ^ t ti^X-^ . P D 

P^OScm^tt^^S-fLS-tir^i^i^^'-C-^S, §^>t. mr 

{s\ imm^zmm^tL^^^Wimi § i t 

tn-^ h<r)X\ P D P fOjfcfl:#'|4;6^"§ ^ tcSS-ftf ^ » 

[ 0 0 2 9 ] § jiiSft{!!ysxx-yT-caie^*«vgtt 

^=3r^-L^-r< - ummcom^Bmm±'t^fzib. m 

[0030] 

[ WMcommmm ] (i^ 1 commcomm ) ^micom 

<PDP 1 0cO3|i^>iai{i:. PDP 1 0tct3ftl>Bfrffi 

^ 7;^*=^ 1 1 ^ K "9 i^v -^tzmim^mmxh d . m 2 

PDP 1 Ocog|5-5i-WffiMIIiaT-<fc-i>o ^c*5. Hit: 

xmmi 7 (7):^m^!it,Z-^^^Xii'^i}^'0M,<^hfzib- 
M%nLxm^LX^^h. Mll^#H3t^*^4.PDP 1 

OOffiiStcoUTlMBJ-r-So 

[ 0 0 3 1 ] El 1 t^-r J; 3 i;. P D p 1 0 {4. mfH;^?" 

K uxmm 1 7 . isj:tfmmx^-r^mi^~/i-m 21^ 

SrCi£ , #«a 13, 14, 1 7 3 mffi«itc7)«ffi 

y^ffi 1 4 t T K U-Xfl:® lit <7)^mz-b)Vt>WfS,-& 
ti^J:d^zm!&^tiX^^i,. 
[0032] cicoPDP 1 oii, Ill2tc*-r j; M 

T 0#H7^?'9 XKM 12bti\ Xhy4 y°mzfm^ti 

SixTi-ii., HfrH^^°^-;^{4. Bfrffl:^?'^^*^ 1 :^ 
cr>±mi,z. ^9Ml 3. ^x^-r>"B®l4. iifl: 
#:M 1 5 . iSXV'W^mm 1 6 ^fii ^ . 
[0033] 1 3*3 J;t/^Xdf -V ✓-mffi 1 4 

nm:^^xmmi l±^:^^;^)^oT1T^^M^•ex^ 

1 i*3j;tA=s-mffii 3. i4imoXoiznm$itxi3 

0. f^:ff^x^t't^^^£^mxhh. 

[0034] umm 1 6 {4, f^mft:« 1 5mm±izm.m 

^iiXis D . 2 f:5:«^S(aitt*3 J; t^W^^N" -y ^mzmii 
;i«J¥;2^^r[ti](c (111) HIEl^t/c^^tv^'-^^i^ 

WbLxit. s^^stiitt^*t--i.T;p^y±a#« (b 

e, Mg, Ca, Sr, Ba, R a ) cDK-fht^^7 -yft, 



(8) 

1 3 

[ 0 0 3 5 ] — ^^-^ ""^m^-^^-Mzli. =SH^'^XSK1 

2 CO— ±ffi±tT K UXWM 1 7 . Tififjimil 1 8 . 
PBMl 9. m3\^«2 OR, G, B:^)^ia§^^■rV'>§. T 

ymmmw-M 1 8 {±, T K h-xmu 1 7 srsa-r 1. j: 3 
^xt^^ytciiMx-h-yx. ^m.mF.m2on, g, b-c 10 

[ 0 0 3 6 ] Piffi 1 9 {i. ymmvMm 1 8o^ffl±tc 

^mmm2 0K, g, Bmmzmm,^tix\^^. 
mm^m20Yi, G, B{i. ^ix^tm^ (r) . 
(G) . (B) ^^-rs!S3t#^^3?)^is«t/sJi 

[0037] PDPlOti:. ±MWm^^^-fVhmm^^^- 20 

rai2 2i^tcj5[fl:^'-x mui. ^^^tvg 5 v o i 

-fey y 5 V o 1 %o?ft-^;^?x ) tm^coBti mUi. 
66. 5kPaS^) T'JtASixst'B^ii^roTV^-S., 
[0 0 3 8] 113 {±, PDP^^^a4 OfOffifig^TK-r 
PDP^^ga4 0{i. PDF 10. PDP 
IBKlSaS O^fili., PDP 1 0*iPDPiBiJ)^a3 0 
lc»MSii/i«JS**-f-'&o POPlgHj^asoti. P 
DP 1 OcO^T^mffil 3(cffi^§ix^h iiitCix^ig 30 
i^|-f-'&a^^'^■^^^'[lil^S3 1 i;, a^KX=3f^>'«ffil4 
§a^i:i:4>tci^x* ^ ^ ^ K ^ 
-f^S-[Hli?|3 2t. TY]yXmMlHzmm^iX^thi:> 
^ti ^IBtb-t I) T H K 7 ^^'[gffl 3 3, J; tX# 
K^-f^^[MlgS3 1 , 3 2, 3 3c7)ffiKJ^SiJfflI-r-&3yh 
n-534i:&ili.^„ 

[0 0 3 9] PTiPmmm.Ao<mmmz\t. 

3 4toSiJfP(:ISv\ ^M-^^i. d h^h^MzH 

»^m.-^x^-^ymM lAhTY vxmM 1 7 tcmmiB 
rv]yxwM^'iT-oxmMM^mi^tzmz. m^VMi 

3 i: -V ymffi 1 4 i: ffi LXr^iVX MS. Sr EP 

jp-r'i.ii:icj;'5-c. mmmcomt.'otz'^)vi>zi3\^xm 
mwM^n^. ^<r>tmwMm^zii\.^xwM&m2 2 
(IM2) F^soas^'x;&^^>^mi;&^'^*L, z<7^m^m 

(>zi:y)mU^il.fz^Wti^m2 0R, 2 0G, 2 OB 
(02 ) <! i; tci -^T-fe/W.'ififcT-r^ . ^c?) 

[0040] <mm^ ^^-iv^m^y 50 
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1 4 

c7)f«ilMiO«jtt:ov^TlJiBjj-r^. 124 ii, m.^cnmm 
J-^A-iVcom^WmmX'h^ ^ ^^O^a!*^0|^^ffi^^°^- 
Mi. ±150 1 3 ^ ffll ^TiiBH L5t BfrH^^°^v^i: l»& 

[0041 ] l«IIMi:^-r J: -5 liZ^ mM<rmm^-^^-Mi. 
rnmA'^yxW&l 1 ±.\,z3m.^titzm7mMl 3, ^ 

^ 1 4 0 J; 0 (cf^mii 1 5 $ 
ti. ^<Di.t<zy[soii--h^j:^um.m26mm^tix^^ 
■s.. ffi»ii2 6{i:. i^mJii 3mm^znLxmmj\^ 

t.ZW!lfz^-m^^n2b 1 (1il#!)l 5 nm) 

mm¥mi ^mm^zimifzmm^2 e 2t-hti: 
i^mi3±.f,zmmt^^h{zi^-^xmm^ix^. >roe 

«MJ|2 6 2±t;fi!c^§tLfcti0^c£7)T-±<fiE:ft-ltt^. 

S4^^H^H2 6 2C0fffti;j;'5TSaiSai>c0T\ 
^S-a*^a2 6 1 tc*5ftl.SmM«{iJt«gW^S' <=5r^ 

h^ti^tih. Lfzt^-^X. ■^comf^¥B2eicr,m'i^ 
H t i3 V tK^"-^ i:'(7) ^Mft ^^m* § S « < . 

[0042] ifO?p»WX, 1t(oK^)-iS, PDPoa 

«#tttcMf^w^-¥-i. -s. . i-^i9*> , PDP m%mn^z 

ii\^X\t. T 9 X^CT) ^° V ^ i o T *g'|±^ L ^flfzi^ 
as 2 6<7)ifea^ffi;6-^*^ri:'<^^M!f^7&^JJ:mtScaiS 

ti. Kmsrai^tC7]<5i->0^'iMJll-r-S> \,zLfzti^':>XTYVX 

.>^y:TL5:v^-fe;P;i)i^*L^-r<=5r-S>, ^c^)fz)^^ PDP 
[0043] ;cDSffl:^ttt^±(f a^)^$Sll2 6 

1 <m.^^^ ±^<^?>tti> i^z^m^ik 2 6 2 
m\-r^ z t izj:'^xmm^B2 e 1 commmm^A^-^ 
K-t^^ti^mttixuKf. ^cr>fzMzmmm<7)mm^'^ 

fi^coimmmmzK K^^^tti^iz^ mmxmco^^^m 
i}mm$it^fzi^. mmcomjx-it. PDPcommm'\t 

[0044] ttz. umm2 6i±. amH^B2 s 1 

m^x immmm^ ^<^^cox\ mxj ^ ^ ^mz^ ^ 

!> P D P tc!ft1gW'Srt«H.'^^^;Pc7)iljStc^i.^TM0B-f- 



(9) 



1 5 



[ 0 0 4 5 ] ia5{±, :^mcDm'MI,zm^mm^'<^^fVcr) 

^v&i 3mx/m^:x^^'y^i4^moXdi>zm 
mi^mi5imm^ti. ;ico±izm.mmiemm^ti 

ti^mut Lxmmi^mi 5mmiznL-cmm.ij\^izm 
WLfc&m^i 6 1 mmmi 6<7ym^:fj\^iz ( 1 1 

•9, mm<^ummi.z^^fifzn^^ni}-i^^j:h'f-y ki^ 

[ 0 0 4 6 ] i i T\ aSH^B 1 6 3{i:. ^<r>±izmm^ 

ix^mm^B 1 6 1 co'^^gmm^i^-tti^commcom^i 

^m/i LTfc 0 . aiSH 1 6 3 tatlcMII 1 6 1 i: 

tMso:b-^hmf&itix*^^^fci^mmLi/z<\'^iiK m2 
1 6 1 crmmi. 3 0-45 nmmmtm^crMms^ 

( 1 5 nm) ti:mLX^2'Simi±±<^J:'^X\^ 
^JfcOi a^i&«ISBltA-^'2 6 2 (124 ) *i#ffit^V^f^ 

fzub. ^mmieizf^m^ti^r^mmcoAijmmizht'^ 
xm^-~th . Lfcifi-yx. :^mmmmiz}nfh p d p 
it. mnmmmzmiti^fi^rMmmi.mmzit^x{& 

i.<^x\ ^mi 6izinf:^mmmi.\ti]±L. mx^-^^y 

^'\tij\^±.-t^, 30 

[0047] <PDPi o(Dmmiim>mz^ imltz 
PDF iocr,mmyj-mz-:>uxm.m-t^. -icom 

ffiv^°^;^^ol^^:^r^^oH^J^, 116 ( a ) ~ ( e ) Srffl 

^^xtm-t^. me ( a ) ^ ( e ) ^Mikmmzfi 
if^mm^-^^-i]^com^Mmmxh o . ^mmzm^i^ 

[0048] ®BuH^^°^-;^i7)#M 

mzx ymzwmLfzm. ^co±^i^#:s 1 5 4o 
xmm L . s ki.z^<7ymmt>zu.mm 1 6 ^m-f § ^ t 

i^z^'.xim^tLi.. 

[0049] a^mffil 3i3 J;t^B^Xdf^yl:ffi 1 4 

t*. MjS-r§^i:t:J;-:>T. 1116 (a) iz^^Xdi^zB 
^Six-S. SimSl 5^:^rSK^biS (PbO) 

MfA, Mfiit-f-l) ^ItlzX-yX. me ( b ) tC^^J; 5 50 
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1 6 

[ 0 0 5 0 ] iisrtC. *^McOJ^ffit:i3V^T!^1te<)^:«a 

iil 6 0ffM^r^tov^Tl5iHJ3-f--&. 136 ( c ) iz^-t 

J: 0 fc. if mil 1 5mm±izm^mm. mniE b 
««^^fflv^T. ^mmMm^'i^^^^mm^i 6 2^ 

Mx{f 20 Onm£?)USi;^:-S.tf#*§-fr.|>„ ^lOj; 
Slfi5t'9-r-l.fc46. m^^l 6 2 0j;a=5rMO/h§i^ 

[0051 ] mz^ zcr,j:o izmm^titzn^^B i e 

2^znLx. 7m^x^'conm^m±^i>fzi^zix^-kM 
mmi-^'Zt^j:<mmmmt:'^Td . Mzx-^xmrni- 

hnms^Bi e 2m±ii^^i^L. 1216 (d) iz^^Xo 
iz. mm^Bl 6 2 J: 0 i^:k^^j:m^:^-t:i>m^^Bl 6 

3 tmmmm,$ti^ . ±mr^/uyTxmmm^tifz 
m^izimmmimzx -^xm^^shit-z^^mz o . z<r>m<D 
mmzio^^x^^Btmm^-tumiznm^it^. 
z(^tmmmiz}3\^xii. mm. r/ud^yv—^^t' 
co^—f'msms. im^yrmm^S:. hi^^-^n-f^ 

^m^-^^j:t^'^mMLxt\mith:mim^^hztif^ii} 

4 LV^o l|frffi^^°^V^^#:^ 1 2 7 3 KM< tXUumctfl 

izMminm^c^)j:d^mm^^9^Li^z< < , ^^^v^ 

[0052] itOjPfiMStcoV^T^^tl^iBJ^^ , 

-^^^t'^mmihi 6 2iiM(:B3|^-f-s i; . mm^^B 

mmt,zii ^ . iaffi±#*^^<i -yxm-m^sk 1 6 2 js-^ 
Bi-r^ h i>ir. mm-r^m^^^B 1 6 2 i: -^t. p 

-ftt^ctoT. mmcofmmiki e 2ti-^i¥Lxmih^^ii- 
Lfzmm^B 1 e 3 >?)^?gfi!csa. ^ comm^g 1 6 3 {i 
^^ei 6cou;^:^iB]t; (111) HiaitatfcMgom 

[0053] zmumMmmm^^B 1 6 2 tc*f lt^t 

^iS!fl3«tO$SHm;aT-3^)S 12 7 3 ( K ) 

iiUi(^m\<^SMX1im^^'^-yXi5'0 . ^<r,fz^. « 

^SB#Pe3 ( n s e c^-^--) COl^-Hf" ^.^St^l. i 

*^-C# S^NVkxP— jBiKtiSi: \^xm^h 

dm^ut. mimmco'^^sMiAT (k) j; d tffiv^ja 
( 2/3 T ( K ) m±o?as) Tigst-ti) .1 hy&i-c^ 



1 7 

(111) mmmzMimizmm^tih 

[0055] ZCOXol^Z. aiSa^B 16 Sit. fflSdl^ Lfz 

« {u.mm 1 6co/¥^^r&it (111) ffiKitjt-s . ) 

■^<r)fz^. aiStTsl 6 3 0±(cB«*S 
mX&^Wi^^X^^m 1 6^#:c7)jJ^*i 1 0 0 0 nm^: 
^r^tT^*-ri.ittj:-5T. 136 ( e ) Hz^-f^o 

hz. mm¥Hfmh:ihti:< . mkiT^mm^^^ e i 

(1214 ) J; 0 t±< fi^^ tZ-cftttlSH 1 6 1 *^#^>tL 

jDiaMJiftioajSH^Hi 6 3o^sew»,^f* 

M^i 6 3^offM^^^!'sf^H^^°^v^^M^aJ^iLil^;:■ffiS-r 

[ 0 0 5 6 ] ^m^Mmmmm^m^^^m^i^z 

iz-rtiii. izm^^z^^tix^7m irmm) ti^mmmi 
mm^^mt^-^htmd}^.izt5\^^xifftL^\ 

[00 57] ®WM^N°^-;l-(7)-f^S 
mz. WH^^°^-;^^0«3t:^OH^J^3OV^T. 01, 2 

mLMfS.-t^ZtlZi^'oX. m^COTVU^mMl 7i 

mm.^tifz^mt,zmm-^. ^coit^T i 02fe-?i:i^ 

V^TM^1J^S ; h t j; "9 TlifUmii 1 8 ^B^-th, 

^f^-t^zbizx-oxmrni 9im!^-t^,, zc^mmi 

9(cJ; D , M(.m^m2 2{±. xlti:^i*itc-fe;l^ (^{4^7^ 

[0 0 58] ^LT, iOPiSl 9 tPSSl Qcor^cO?! 

( R ) , life ( G ) , »fe ( B ) to#;^3te#c^4 
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1 8 

SrM^li-r . iil^ 400 — 590 "CcO'MmTmf^LX 

^^uyiftrm^^^^^tizx-yx. ^m^im^ 

I mmLX^j:^m^i^m2 0R. 2OG, 2 0B;i«m 
[0059] O^'^^-fUM'O-^h-ttiZi. I. P D PiJOf^ 

it?) J; d Lxim^tifztm^'^^-'fVt'Wm^'^^-Mi. 

3£-f J; o tcS^a-^*^-lt^>il-2. i: i: tc, 
mmm^^Xt:^^^. Ztlt:mtl^4 5 o°cmsT- 

10 10—20 ■^mmiLx%m>'-iV'm 21 ( la 1 ) s:?f^ 

S^$^hZtl<zJ:K)im$ti^. ^LX. -SMM^m 
2 2 (1212 ) rt^iS*^ (M>t«\ 1. 1X10-*? 
a) t,zm%Lfzco-h. WM:ffx mLli. He-Xe 
N e - X e ^^o?F^Stt;^f"-X ) ^ff;'M.<^]±.ti (Mi- 
{f , 6 6. 5 k P a ) T-MA-ri. .liitCioTPDPl 

[0060] <mmz-^\^X>VXAM'<.fzX o 

icr)mmmmi,zm^x\i. mmie^mm-hm 
iz. t-r. mmmi 6 2t:M^m.mizX':>xim^^ 
20 fzm. ^ivizmmstmim-tztizx-yx. ^g-fc^^ 
tti^ i^zm^^it^tifzim^ 1 6 3 ^mm t t < , 

J^tC , .1 cdSISbI, 1 6 3 ±t=*S^*^ d^tizX-y 
X , J; 0 t>@0±§ ^a«ISB^B 1 6 1 f/T^ ^tk 

i>izfnm^B^^^^^f-y ¥u-i^-^}mm.^tiiz< < 

[006 1 ] ^^i^*>, ^<7^X o WikX'i^^fitz^m 

Ji 1 6{s, .^MJMitcfttL^ca^teii 1 6 1 t-mmLtz 

mxh K> . «»J1 1 6 tci3{tl.ig£^«;6^<l* J; i^mt. 

, im. z^i^mm 1 6 ^ffM-rsa^^Bii 1 6 1 // 
ajffiw*i^^=5:< 0 , 1 6 iz\&m^ti?>^mim 

^mmzjt'<^X'J^-^^<-t^ :z.bt^X'^^cr>X\ P D P 



[ 0 0 6 2 ] ^fc. ±Mmm<^mm><zii\>^xi,i. *^ 
&?^fi!cL. zfi^nmmMhxm.m^n'kmmLx^^fz 
<nx':>t£msM-m%^cn%n^^mco^xii-^x< . 
SM^PL. c^itcjDii^i^&sfit- j; 0 iz Lx ij±xmm 

[0063] <mmm> 
( 1) HJtM-^yr/i^si 

±faMfic^ff:?®,tM Lfz E Bp.«ffi^MV M g O^^ 
50 h^hUmm ( 1 0 0 nm) ^m^L. tm^i'^-y 



1 9 

10 0 0 nmtTi&M:^-^tz-mm^U^f]^i:mi&Lfz, ^ 
NeiO-^^Tm^g 5 vo 1%. X e <7)#^rM§: 5 v 

[0 0 64] {2) ]tWM^yy°)vni 

(3) 

[0 0 6 5] {4)^t^m 

i-mmm^yrfv-R i commmm^zM-r^ ty^uxm 
ffi(vdata) i^Lfzijcox-h^. mmi^z^-t^o 
iz. mmim-yy°)vsnzt5^^xit. mmmmzid-th 
TY]yxmj± iv da.t a) im^^Lx^^^t^. tm 

m~tyy°)l^R 1 t-*3l^T{i:, igffil^ra^M 0 0 O^PalSr 

mizmm^inz<<^ mnzmj:'yxtktii^it:hr-mm 
mmmzit^xm^jf tr v ^ ^^i^x-h ^t^ti^ti 

[0066] ( m 2 commcomm ) . :*:«0Ho-jS 
mmt bxcoPDPtiXtj^PDPmimm<^m2comm 

mmi,z-^^-^xtm^^. ^ti. ^m2(Dmmmm^z 

x\ mtmmz-:>^^xmm^^^mi-^> : 
[0067] ±mm 1 commmm^zis ^-^xit. m g o 
*^ ^, I. mm^t:wm t . ^ ^x^iufft^jaa-r ^ ^ t 
j^-^x. ^cr>±izjfm^tti,&^^^BCommt^xi,m^ 
^a'&Bf^Lx i-^fz^}\ ^commt Lxi±Msom[-com 
«^-'(^m^Lxi>^^\ lasji. :$^m2comm(7)mmiz 
m:i>mm^':^f\^comwiimmmx'h^. mmizTn-t^d 
fc, m2c^mmmmizm^mm^'<^-Mi. mm^^'yx 
i<7)—ifcr,±m±t,zn^^tifzm^m&i snj: 
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2 0 

s§ tL, i <r)±.\.z^mm 3 6 2 itxffias 3 6 tm^ 

[0068] ttiraS3 6 2{±. K-fl:^!^ ( Z n O ) 

=5c- § BT^ « -r (rmi\:Mm^ ^t^h 3 6 2 i^-o 
iiS«it**t--g.t ^: tt, ^coiico;¥^:^fft]t ( 1 0 

0 ) ffiie[*]-ri.J:-5t^-5TU^„ if04'rail36 2C0 
[0069] — MWtc. xb°^'^>-v;i-jS;atcjav^-C 

(misfit) hms. ^<^mf''^m^\iz 10—15 

%\mxti:mOd^j:t>ti:\^h^ixX\^^ . ^(r>fz^. 

raJi3 6 2 ^mm-h\mh . \mm3 e t:mf&'tm 

m (MgO) t<r>SiXy-i ^vh-^n SXlilT. titt< 

20 1 0 xiiTft^^^rnKxhiii^. umm 3 e ^mfS^-t 
a. :^2commmmi,zii\,^xm\^fzmitm&<^^:^ 

y4 -yhlil 2%x-ht. 

[0070] %mm3 6{i. f^w^mse 2mm>,znLx 

B&S * * |nl tcx tf ^' ^ A- t M g O ^> § ft 

m^^B3 6 1 tmwm^^ixfzmxh o , 

1 comm^^mmco tz^j xn^fzmm^m 1 e 1 ( m 

T v-^-s o zMzi-^x. ±iB^ 1 commcommt mm<7) 

30 MMz J; D , ffiiiii 3 6 tfc ft-s> rmmmmmtm^ 
izi:h^<.xm\^ti?>. Lfzii^-yx. PDP(7)mMm^i 

[007 1 ] Z<r>MsO<r>i3E.^^^3 6 ItoV^TX^ 

mnmi:m^^xmm^h t . mmm3 em, n a - 
c 1 mmm^^^^ tt hiz. umm3 6<7)m^j]\^iz 
i5v-»T. ^mm3 6 2 i:o-f^ffi*^^>isKJi3 emmizwi 
^tx-i^—iz (111) Hial^iI^^J;a^:^^-^•cv'.§. 

^mm 36b Lxii±mm 1 commmm<r>bz 

[0072] <Mffl^^°^VPi0ffM:S"ffi>2|sm2c0HiiSi^ 

wmkzii\^h p D ptfoMit:^ffi{i. ±idii 1 (ommcom 
MiziiuxmmLfzijmtm^mzumtTh d , KrH 

[ 0 0 7 3 ] 119 ( a ) — ( c ) {±. tJffiyN°^s;K7)#K 



2 1 

me ( a ) . ( b ) ^m\^xmmLfziimbnt.-iimx' 
[0074] tm^^°^'•;^{d:, mm:^^xmm. 1 1 ±.^zm 

wthmmw-m 1 5±t. ^TbWb 6 2^ jct/^Mss 

ffiifi ( Z n O ) 1 0 0 n mc7)ff § i; ^ TW^S 
-li:. 09 (b) t3^-rJ;o'5r. m<7)W^1jmz { i o 
0 ) Hiei*] Lf^ttTHW 3 6 2 ^ffM^S o 
[00 7 5] ct'rBliiS 6 2^OTMftt0ft»Sr|5j&ih-t-i> 

^k^^^h. i^tciO, 119 (c) t^-Tid^, M 
(111) HiEl^L7tatt*S^3 61-h>tyti:hmm3 

[0076] <mm^B3 6 1 i^^±<m^i^ti^m^> 
zzx\ mm^ss 6 i:b^±<mfs.^ti^mmiz-^^^x 
mm-t^fzibiz. ^<Di&Mmmiz-:>K^xmm-ti>. a*; 

T V S 7t J6 , #ISH^Bffltfc V -iTJjJS^^lS^im^ -5 T V> 

[0 0 7 7] ZZX\ MgOfcOV^TcO^ffiXJt-;!/^'- 
(fBMffi) 

(100) ffi: 1. 000 
(lll)ffl: 1. 732 

( 1 1 1 ) H^M 1 0 0 ) HtcJt^TM^*iS«t^l/^ 

[0078] fcfc tmmizit. M g oi^ajis-xs^* 

t3 i xmm-t^m-^ui . 'i:iiih^zmmxmm^^h 
z. b ^:mm-t^tzMz^ 02 i-ktsmmmrfxM^Bf^M: 

^"tX^-^^^K ZCOOzlt^ MgOfSH^H^O ( 1 1 1) H 

izmM^tiMiK. -SMm^tihb^co ( 1 1 1) H{i 

^Sfb-r -S. bbij tc^ffix^^yL-^-j/jiM^-r , ^ OlS 
M gOtcistt-S. (10 0) ffi0^ffij:;tvp^-^iffl 

MmzmML. mmMbLxm^^x^^i>Msoi,i. Mg 
ote^co (10 0) mizmm^iiMK^Ki. ^co*sa 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the art which improves the discharge 
characteristic about a plasma display panel, a manufacturing method for the same, and a 
plasma display panel display. 
[0002] 

[Description of the Prior Art]ln the colored presentation device used for image display, such as 
a computer and television, in recent years, The plasma display panel (Plasma Display Panel 
and henceforth [ "PDP" ]) attracts attention as a display device which can realize a thin panel. 
In order to have the feature which was excellent in high speed response nature, a high angle 
of visibility, etc. especially, development turned to the spread in each company or a research 
institution is performed actively. 

[0003]ln such PDP, the placed opposite of the front glass board and rear glass substrate in 
which the electrodes of two or more line form are installed successively is carried out so that 
the electrode of each substrate may intersect perpendicularly via a gap material, and it has the 
composition that discharge gas was enclosed in the space between each substrate. The wrap 
dielectric layer is covered in each electrode by the front glass board in the rear glass substrate 
and the field of the side which counters. 

The protective layer which furthermore consists of MgO(s) on this dielectric layer is covered. 

[0004]At the time of the drive of PDP, maintenance discharge is performed by inter-electrode 
[ which the front glass board in the cell which formed the electric charge in the protective layer 
surface of a cell to turn on, and in which the electric charge was formed adjoins ] by performing 
address discharge in inter-electrode [ of a front glass board and a rear glass substrate ]. The 
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protective layer in which an electric charge is formed of this address discharge plays the role 
which protects a dielectric layer and an electrode from the ion bombardment (sputtering) 
produced at the time of address discharge and maintenance discharge, and the role of what is 
called a memory function that emits a secondary electron at the time of address discharge, 
and holds an electric charge. Therefore, the magnesium oxide (MgO) a protective layer excels 
[ magnesium oxide ] in weld slag-proof nature and secondary-electron-emission nature is 
generally used. 
[0005] 

[Problem(s) to be Solved by the lnvention]By the way, in POP in recent years, the demand to 
reinforcement is increasing and the art (JP,10-106441,A) which vapor-deposits a protective 
layer as art corresponding to this demand in the atmosphere containing a steam is indicated. 
According to this art, to that thickness direction, since the field which is excellent in weld slag- 
proof nature (110) serves as a film which carried out orientation, the formed protective layer 
can delete the protective layer by weld slag, and <1 10> orientation, i.e., the thickness direction 
of a protective layer, also has few directions, and it can extend the life-span of [ POP ] in it. 
[0006] However, in the above-mentioned conventional technology, since the steam is contained 
in the atmosphere at the time of protective layer vacuum evaporation, a possibility that water 
will be incorporated into the protective layer formed is large. Therefore, since the water which 
is an impurity is gradually emitted from the protective layer which can be deleted with the 
driving time of POP, the discharge characteristic of POP is changed with driving time, and is 
considered to be hard to stabilize a discharge characteristic. 

[0007]An object of this invention is to provide POP where the discharge characteristic to driving 
time is stabilized compared with the former and which is excellent also in weld slag-proof 
nature, a manufacturing method for the same, and the POP display using the POP concerned 
in view of an aforementioned problem. 
[0008] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, POP 
concerning this invention. While the placed opposite of the 1st panel and the 2nd panel is 
carried out via a gap material and two or more electrodes are installed successively by either 
said 1st panel or the 2nd panel. As two or more electrodes concerned are covered, a dielectric 
layer and a protective layer are the plasma display panels laminated in order, and said 
protective layer. It is constituted by the 1st layer that consists of seed crystals, and the 2nd 
layer that consists of two or more columnar crystals grown-up on a seed crystal in the 1st layer 
concerned, and said 1st layer. It is characterized by consisting of a seed crystal which united 
the granular crystal which adhered to said dielectric layer surface in early stages of formation, 
or a seed crystal which polycrystal-ized the amorphous layer which adhered to said dielectric 
layer in early stages of formation. 
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[0009]Since according to this a thick thing is formed compared with a case of the former into 
which a columnar crystal which forms a protective layer grows up a charge of a protective layer 
material on a layer which consists of as [ granular crystal ] and an exposure area decreases in 
the whole protective layer, impurity quantity with which a protective layer is adsorbed can be 
reduced. Therefore, change of the discharge characteristic of POP resulting from an impurity 
can be stabilized. Since there is almost no granular crystal and the degree of precision of a 
protective layer also improves, it excels also in weld slag-proof nature. 
[0010]This protective layer An alkali earth metal oxide, alkaline earth metal fluoride. Or these 
mixtures can be used, it is desirable to constitute from MgO which is excellent in electron 
emission nature and weld slag-proof nature especially, and if a columnar crystal which 
constitutes this protective layer is carrying out plane orientation (111) to that thickness 
direction, it is excellent in electron emission nature. A plasma display panel concerning this 
invention, While the placed opposite of the 1st panel and the 2nd panel is carried out via a gap 
material and two or more electrodes are installed successively by either said 1st panel or the 
2nd panel, It is the plasma display panel which a dielectric layer was laminated so that two or 
more electrodes concerned might be covered, and was matched with a protective layer above 
the dielectric layer concerned, and is characterized by allotting an interlayer who becomes a 
substrate with which a columnar crystal which constitutes said protective layer grows between 
said dielectric layer and a protective layer. 

[001 1]Since a columnar crystal thicker than before is formed on an interlayer according to this, 
an exposure area in the whole protective layer can be decreased, and the amount of 
adsorption of an impurity can be reduced conventionally. Therefore, change of the discharge 
characteristic of POP resulting from an impurity can be stabilized. If said interlayer has one 
crystal structure of face centered cubic structure, the maximum hexagonal closed packed, 
wurtzite type structure, and zincblende structure, compared with the former, it will become 
easy to make thick a columnar crystal of a protective layer formed on this here. 
[0012]As a substance which specifically constitutes said interlayer, Ag, aluminum, Au, Be, Cd, 
Co, Cu, Ga, Hf, In, Ir, A simple substance crystal of an element chosen from the first element 
group that consists of Mg, nickel, Os, Pd, Pt, Re, Rh, Tc, Ti, Zn, and Zr, Or either of the 
compound crystals which consist of one or more elements chosen from a secondary-elements 
group which consists of an alloy which consists of two or more elements chosen from said first 
element group and one or more elements chosen from said first element group. As and N, O, 
P, S, Sb, Se, and Te can be used. 

[0013]lt is preferred that misfit of a substance which constitutes this, and a substance which 
constitutes said protective layer is 15% or less as the optimal interlayer for making a columnar 
crystal thick. Here, if a columnar crystal which constitutes said protective layer is MgO which 
carried out plane orientation (1 1 1) to a thickness direction of the layer, it will serve as a 
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protective layer excellent in electron emission nature. A plasma display panel concerning this 
invention, While the placed opposite of the 1st panel and the 2nd panel is carried out via a gap 
material and two or more electrodes are installed successively by either said 1st panel or the 
2nd panel, A slot for said dielectric layer to grow up [ as two or more electrodes concerned are 
covered, a dielectric layer and a protective layer are the plasma display panels laminated in 
order, and ] the protective layer concerned in the shape of a single crystal in the principal 
surface by the side of said protective layer is made. 

[0014]According to this, a columnar crystal in which a protective layer constitutes the shape of 
a single crystal, i.e., a protective layer, is thick compared with the former, therefore quantity in 
which a protective layer is adsorbed in an impurity can decrease compared with the former, 
and the discharge characteristic of POP can be stabilized. Actually, by installing said slots 
successively in parallel with stripe shape, the whole protective layer can be close brought in 
the shape of a single crystal, and it is checking that a protective layer becomes single crystal- 
like at within the limits whose width of a slot is 160-3800 nm. 

[0015]Here, said protective layer has preferred MgO which is excellent in the thickness 
direction at electron emission nature and weld slag-proof nature as a field (100) or (1 1 1) a 
substance which carries out plane orientation, is formed and constitutes this. In a POP display 
using POP which was mentioned above, while excelling in weld slag-proof nature, a discharge 
characteristic is stable. 

[001 6]A manufacturing method of a plasma display panel concerning this invention this 
invention, The 1st process of forming an electrode on a substrate, and the 2nd process of 
forming a dielectric layer so that an electrode top formed in said 1st process may be covered, 
A manufacturing method of a plasma display panel which has the panel formation process 
provided with the 3rd process of forming a protective layer which covers a dielectric layer 
formed in said 2nd process is characterized by comprising: 

A charge adhesion step of a protective layer material to which said 3rd process makes a 
charge of a protective layer material adhere on said dielectric layer. 
A heat-treatment step which heat-treats a charge of a protective layer material to which it 
adhered in said charge adhesion step of a protective layer material, and forms a seed crystal. 
A protective layer formation step which grows up a charge of a protective layer material on a 
seed crystal formed in said heat-treatment step. 

[0017]Since MgO generally used for a protective layer has a Na-CI type crystal structure with a 
strong material of ionic crystal nature, when forming on an amorphous dielectric layer, the 
surface should carry out theory top (100) plane orientation of it. However, plane orientation 
(111) of the actual protective layer surface is carried out, and it is thought that an orientation 
surface is changing with a certain influences. Therefore, in a columnar crystal of MgO, it may 
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have a crystal defect accompanying discontinuity of orientation, thickness of a columnar crystal 
does not become thick easily, surface area tends to become large, and quantity which adsorbs 
impurity gas tends to increase. 

[001 8] However, since an exposure area of a columnar crystal can be reduced since thickness 
of a columnar crystal can be made thick compared with the former according to the above- 
mentioned manufacturing method, and quantity of an impurity which sticks to a protective layer 
can be reduced, the discharge characteristic of POP can be stabilized. Here, if that to which it 
adhered in said charge adhesion step of a protective layer material is a granular crystal and it 
will be made to heat to temperature (K) more than the melting point T of the granular crystal 
concerned (K), said heat-treatment step can make two or more granular crystals able to unite, 
and can make thickness of a columnar crystal thick. What is necessary is just to heat at a 
comparatively low temperature, in order to crystallize at temperature (K) of 2/3 or more of 
crystalline melting point [ of the substance concerned ] T (K), when an amorphous layer 
adheres in a charge adhesion step of a protective layer material. 

[0019]Concretely, it irradiates with said heat-treatment step, scanning an energy beam ejected 
from either a laser irradiation apparatus, a lamp radiation device and an ion irradiation 
apparatus in said charge of a protective layer material, and it can be heat-treated. Here, said 
heat-treatment step can control that an oxygen deficiency occurs in a protective layer, if it is 
made to carry out under a decompressed atmosphere containing oxygen. 
[0020]Here a period which lets said heat-treatment step pass from said charge adhesion step 
of a protective layer material, If it is made to process without processing without carrying out 
atmosphere release, or carrying out atmosphere release of the period which lets said 
protective layer formation step pass from said heat-treatment step, adhesion of impurities, 
such as moisture, can be controlled at the time of protective layer formation, and the discharge 
characteristic of PDF can be stabilized. Since the surface of a charge of a protective layer 
material to which it adhered by performing a charge adhesion step of a protective layer 
material and a heat-treatment step in parallel can be held in the activity state, a size of a seed 
crystal can be enlarged easily. Since it will be easy to carry out epitaxy and the crystallinity of a 
protective layer will improve if it shifts to a protective layer formation step while a seed crystal 
has been in an activity state at a heat-treatment step, it is preferred to hold a seed crystal to 
temperature beyond a room temperature. 

[0021]A manufacturing method of a PURAZU display concerning this invention. The 1st 
process of forming an electrode on a substrate, and the 2nd process of forming a dielectric 
layer so that an electrode top formed in said 1st process may be covered. It is a manufacturing 
method of a plasma display panel which has the panel formation process provided with the 3rd 
process of forming a protective layer above a dielectric layer formed in said 2nd process. Said 
panel formation process is provided with the 4th process of covering an interlayer who 
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becomes a substrate which grows up said charge of a protective layer material in the shape of 
a columnar crystal on said dielectric layer between said 2nd process and the 3rd process. 
[0022]According to this, without performing the above heat-treatment, a columnar crystal of a 
protective layer can be made thick compared with the former, and the discharge characteristic 
of POP can be stabilized. In said 3rd process, if it is made to make a charge of a protective 
layer material vapor-deposit under a decompressed atmosphere containing oxygen, it will 
become easy to form here thickness of a columnar crystal which constitutes a protective layer 
thickly. In addition, in the 4th process, it is preferred to cover said interlayer under a 
decompressed atmosphere, and the bottom of a decompressed atmosphere which contains 
O2 or depending on an interlayer's material is sometimes desirable. 

[0023]lf it is made to process without carrying out atmosphere release, the period until said 3rd 
process is completed from said 4th process can control adhesion of impurities, such as 
moisture, at the time of protective layer formation, and can stabilize the discharge 
characteristic of POP. A manufacturing method of a plasma display panel which requires this 
invention for this invention, So that an electrode top formed in the 1st process of forming an 
electrode on a substrate, and said 1st process may be covered, A manufacturing method of a 
plasma display panel which has the panel formation process provided with the 2nd process of 
forming a dielectric layer, and the 3rd process of forming a protective layer which covers a 
dielectric layer formed in said 2nd process is characterized by comprising: 
A dielectric layer covering step with which said 2nd process covers a dielectric layer on an 
electrode formed in said 1st process. 

A slot assemblage step which makes a slot for growing up a charge of a protective layer 
material covered in said 3rd process by the dielectric layer surface covered in said dielectric 
layer covering step in the shape of a single crystal. 

[0024]Since impurity quantity of a protective layer adsorbed decreases while an exposure area 
of a protective layer decreases compared with the former, since a protective layer can be 
formed in the shape of a single crystal according to this, the discharge characteristic of a 
plasma display panel can be stabilized. In order to form a slot in a dielectric layer concretely, in 
said slot assemblage step, a slot can be made using the mechanical cutting method, a 
chemical etching method, or the excimer laser method. 

[0025]A charge adhesion step of a protective layer material to which said 3rd process makes 
two or more granular crystals or amorphous layers which consist of a charge of a protective 
layer material on said dielectric layer adhere, A granular crystal or an amorphous layer to 
which it adhered in said charge adhesion step of a protective layer material is heated. If it is 
made for a granular crystal or an amorphous layer which united in a heat-treatment step which 
makes two or more granular crystals unite, and said heat-treatment step to have a protective 



http://www4ipdlinpit.go jp/cgi-bin/tran_web_cgi_ejj^ 6/16/2008 



JP,2002-150953,A [DETAILED DESCRIPTION] 



Page 7 of 23 



layer formation step which grows up a charge of a protective layer material on a polycrystal- 
ized crystal, Furthermore, a protective layer can be formed like a single crystal. 
[0026]What is necessary is for beyond the crystalline melting point T concerned (K) just to heat 
said heat-treatment step to temperature (K) of 2/3 or more of melting point [ of the substance 
concerned ] T (K) in the case of an amorphous layer, when that to which it adhered in said 
charge adhesion step of a protective layer material is a granular crystal. Specifically, said heat- 
treatment step can be heat-treated by irradiating said charge of a protective layer material with 
an energy beam emitted from either a laser irradiation apparatus, a lamp radiation device and 
an ion irradiation apparatus. 

[0027]Here, said heat-treatment step can control generating of an oxygen deficiency in a 
protective layer, if it is made to carry out under a decompressed atmosphere containing 
oxygen. Since the surface of a charge of a protective layer material to which it adhered by 
performing a charge adhesion step of a protective layer material and a heat-treatment step in 
parallel can be held in the activity state, a size of a seed crystal can be enlarged easily. 
[0028]lf atmosphere release of the period which lets said protective layer formation step pass 
from said heat-treatment step is not carried out or it processes under a decompressed 
atmosphere, it can control adhesion of impurities, such as moisture, at the time of protective 
layer formation, and can stabilize the discharge characteristic of POP. Since impurity quantity 
with which a protective layer is adsorbed can be further reduced if it processes without carrying 
out atmosphere release in a period which let said protective layer formation step pass from 
said charge adhesion step of a protective layer material, the discharge characteristic of POP is 
further stable. 

[0029]Since it will be easy to carry out epitaxy and the crystallinity of a protective layer will 
improve if it shifts to a protective layer formation step while a seed crystal has been in an 
activity state at a heat-treatment step, it is preferred to hold a seed crystal to temperature 
beyond a room temperature. 
[0030] 

[Embodiment of the lnvention](A 1st embodiment) POP and the POP display concerning a 1st 
embodiment are explained, referring to drawings. 

<Composition of PDP10> drawing 1 is the outline top view which removed the front glass 
board 11 in PDP10, and drawing 2 is a partial section perspective view of PDP10. In order to 
make it intelligible about the number of the display electrode 13, the display scan electrode 14, 
and the address electrode 17 in drawing 1 , a part is omitted and it is illustrating. The structure 
of PDP10 is explained referring to both figures. 

[0031 ]As shown in drawing 1, PDP10 The front glass board 11 (un-illustrating). It has the rear 
glass substrate 12, the display electrode 13 of n book, the display scan electrode 14 of n book, 
the address electrode 17 of m book, the hermetic-seal layer 21 shown with a slash, etc.. It is 
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constituted so that each electrodes 13, 14, and 17 may form the electrode matrix of 3 electrode 
structures and a cell may be formed in the intersection of the display electrode 13 and the 
display scan electrode 14, and the address electrode 17. 

[0032]The front glass board 1 1 as the front panel and the rear glass substrate 12 as a back 
panel are mutually allocated in parallel via the septum 19 currently installed successively by 
stripe shape, and this PDP10 is constituted, as shown in drawing 2 . The front panel equips one 
principal surface of the front glass board 1 1 with the display electrode 13, the display scan 
electrode 14, the dielectric layer 15, and the protective layer 16. 

[0033]On the front glass board 1 1, the display electrode 13 and the display scan electrode 14 
are located in a line alternation and in parallel, are allocated by stripe shape, and are an 
electrode which both consists of conductive substances, such as silver. The dielectric layer 15 
is formed so that the front glass board 1 1 and each electrodes 13 and 14 may be covered, and 
it is a layer which consists of glass of lead etc. 

[0034]The protective layer 16 is covered on the dielectric layer 15 surface, and consists of 
magnesium oxide (MgO) which carried out plane orientation (111) to the thickness direction of 
the layer which is excellent in secondary-electron-emission nature and weld slag-proof nature. 
As a substance which constitutes this protective layer 16, it is an oxide of the alkaline-earth 
metals (Be, Mg, Ca, Sr, Ba, Ra) which have electron emission nature, fluorides, or these 
mixtures, and it can be used if a crystal is formed. 

[0035]On the other hand, the address electrode 17, the ground dielectric layer 18, the septum 
19, the fluorescent substance layer 20R, G, and B are allotted on the 1 principal surface of the 
rear glass substrate 12 in the back panel. The address electrodes 17 are installed successively 
in parallel on the rear glass substrate 12, and are electrodes which consist of conductive 
substances, such as silver. The ground dielectric layer 18 is a layer which consists of dielectric 
glass which is formed so that the address electrode 17 may be covered, for example, contains 
titanium oxide, and has the function to reflect the visible light generated in each fluorescent 
substance layer 20R, G, and B, and a function as a dielectric layer. 

[0036]On the surface of the ground dielectric layer 18, the septa 19 are installed successively 
in parallel with the address electrode 17. Each fluorescent substance layer 20R, G, and B are 
formed in the crevice between this septum 19 and the septum 19, and the side attachment wall 
of the septum 19 in order. The fluorescent substance layer 20R, G, and B are the layers with 
which the fluorescent substance particle which emits light bound red (R) green (G) blue (B), 
respectively. 

[0037]PDP10, while the above-mentioned front panel and a back panel are stuck, the 
circumference of a panel is sealed by the hermetic-seal layer 21 , It has the composition that 
discharge gas (for example, neon 95vol% and xenon 5vol% of mixed gas) was enclosed by the 
predetermined pressure (for example, about 66.5 kPa) in the discharge space 22 formed 
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between them. 

[0038] Drawing 3 is a figure showing the connposition of POP display 40. PDP display 40 is 
provided with PDP10 and the PDP drive 30, and has the composition in which PDP10 was 
connected to the PDP drive 30. The PDP drive 30 is provided with the following. 
The display driver circuit 31 which drives this while being connected to the display electrode 13 
of PDP10. 

The display scan driver circuit 32 which drives this while being connected to the display scan 
electrode 14. 

The address driver circuit 33 which drives this while being connected to the address electrode 
17, and the controller 34 which controls the drive of each driver circuits 31 , 32, and 33. 

[0039]By impressing the voltage more than firing potential to the display scan electrode 14 and 
the address electrode 17 in the cell which you are going to make it turn on according to control 
of the controller 34 at the time of the drive of PDP display 40, After performing address 
discharge by inter-electrode [ the ] and collecting wall charge, in the cell in which wall charge 
accumulated, maintenance discharge is performed by bundling up to the display electrode 13 
and the display scan electrode 14, and impressing pulse voltage. At the time of this 
maintenance discharge, ultraviolet rays occur from the discharge gas in the discharge space 
22 (drawing 2), and when each fluorescent substance layers 20R, 20G, and 20B (drawing 2) 
excited by these ultraviolet rays emit light, a cell lights up. A picture can be displayed with the 
combination of lighting of each of this color cell, and astigmatism light. 

[0040]Before explaining the protective layer of the front panel characteristic of <composition of 
the front panel> (the conventional front panel) this invention, the structure of the protective 
layer of the conventional front panel is explained. Drawing 4 is an important section sectional 
view of the conventional front panel. This conventional front panel is constituting the 
approximately said appearance as the front panel explained using above-mentioned drawing 1 
- drawing 3 , and since it is only that the structures of the protective layer 26 differ, it omits 
explanation about what attached the same number. 

[0041]As shown in the figure, the dielectric layer 15 is laminated so that the conventional front 
panel may cover the display electrode 13 and the display scan electrode 14 which were 
installed successively on the front glass board 11, and the protective layer 26 which consists of 
MgO(s) is formed on it. The protective layer 26 comprises a layer which consists of the 
columnar crystal 261 (about 15 nm in width) perpendicularly extended to the dielectric layer 15 
surface, and a layer which consists of the granular crystal 262 adhering to the dielectric layer 
15 surface, and is formed by covering MgO with a vacuum deposition method on the dielectric 
layer 15. Since it does not grow thickly since this columnar crystal 261 grew on the granular 
crystal 262 called what is called a dead layer, and it is exposed by existence of the granular 
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crystal 262, it is thought that the exposure area in each columnar crystal 261 becomes 
comparatively large. Therefore, the probability that impurities, such as moisture, adsorb in the 
exposed surface of the columnar crystal 261 is high, and the protective layer 26 has 
composition which is easy to contain impurities, such as moisture. 
[0042]Thjs impurity gas, especially moisture have an adverse effect on the discharge 
characteristic of POP. Namely, at the time of the drive of PDP, impurities, such as water, are 
gradually emitted from the crystal interface of the protective layer 26 activated by the weld slag 
of plasma, It becomes easy to generate the cell which is not turned on even if voltage required 
for address discharge increases and it performs an address as moisture increases into 
discharge space. Therefore, it is thought that a discharge characteristic becomes difficult to be 
stabilized in PDP. 

[0043]Since this discharge characteristic is raised, while enlarging the particle diameter of the 
columnar crystal 261 , the method which to make the exposure area of the columnar crystal 
261 small is desired, therefore raises the temperature of the front panel at the time of vacuum 
evaporation can be considered by controlling generating of the granular crystal 262. However, 
if there will be a limit also in enlarging the particle diameter of a columnar crystal, and a 
granular crystal cannot be thoroughly lost by this method and also front panel temperature is 
made too much high at not less than 350 while becoming difficult to obtain the protective 
layer of a stoichiometrical presentation, Since a layer with many oxygen deficiencies is formed, 
in a Prior art, it is difficult to stabilize the discharge characteristic of PDP. 
[0044]lt is thought that the protective layer 26 has a small path of the columnar crystal 261, 
and it is inferior to weld slag-proof nature since the degree of precision will become small in the 
protective layer 26 if the granular crystal 262 exists, and it is thought that there is still room of 
the improvement. 

The composition of (the front panel of this embodiment), next the front panel characteristic of 
PDP concerning this embodiment is explained. 

[0045] Drawing 5 is an important section sectional view of the front panel concerning this 
embodiment. As shown in the figure, the dielectric layer 15 is laminated so that the display 
electrode 13 and the display scan electrode 14 which were installed successively on one 
principal surface of the front glass board 1 1 may be covered on the front panel, and the 
protective layer 16 is formed on this. The protective layer 16 consists of a layer which consists 
of the seed crystal 163, and a layer in which two or more columnar crystals 161 (plane 
orientation (111) is carried out to the thickness direction of the protective layer 16.) 
perpendicularly extended to the dielectric layer 15 surface by making this into a substrate were 
formed, The dead layer which consists of a granular crystal looked at by the conventional 
protective layer is not formed. 

[0046]Here, the seed crystal 163 has played the role of the substrate for urging the crystal 
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orientation of the columnar crystal 161 allocated on it, since the seed crystal 163 and the 
colunnnar crystal 161 comprise same MgO, it cannot distinguish it easily, but it is formed by a 
thickness of about 200 nm. On the other hand, the width W of this columnar crystal 161 is thick 
about 2 to 3 or more times as compared with about 30-45 nm and the conventional columnar 
crystal (15 nm). By this, the exposure area in the protective layer 16 decreases compared with 
the conventional protective layer 26 ( drawing 4) . Since 262 (drawing 4 ) does not exist, also in 
the area to which the columnar crystal 161 is exposed, granular crystals like before decrease 
in number. Therefore, the quantity of the impurity by which the protective layer 16 is adsorbed 
also decreases compared with the former. Therefore, as for PDP in this embodiment, since the 
impurity quantity emitted at the time of maintenance discharge also falls compared with the 
former, a discharge characteristic is also stabilized. Since a dead layer is not formed but the 
columnar crystal 161 is also formed thickly, the degree of precision in the protective layer 16 
also improves, and weld slag-proof nature also improves. 

[0047]<The manufacturing method of PDP10>, next the manufacturing method of PDP10 
mentioned above are explained. First, an example of the manufacturing method of the front 
panel is explained using drawing 6 (a) - (e). Drawing 6 (a) - (e) is an important section 
sectional view of the front panel in each manufacturing stage, and advances to a numerical 
order. 

[0048]** After forming the n display electrodes 13 each and the display scan electrode 14 in 
stripe shape alternation and in parallel first on the front glass board 11, the production front 
panel of the front panel covers an it top with the dielectric layer 15, and is produced by forming 
the protective layer 16 in the surface further. 

[0049]The display electrode 13 and the display scan electrode 14 are electrodes which consist 
of silver, respectively, for example, and screen-stencil forms the silver paste for electrodes, as 
by calcinating shows it to drawing 6 (a), after setting a predetermined interval (for example, 
about 80 micrometers) and applying it on the front glass board 11. Next, by calcinating the 
paste containing the lead oxide (PbO) used as the dielectric layer 15 after spreading and 
desiccation using screen printing, a dielectric layer as shown in drawing 6 (b) is formed so that 
thickness may be set to about 20 micrometers. 

[0050]Next, in this embodiment, the formation method of the characteristic protective layer 16 
is explained. A vacuum deposition method, for example, EB vacuum deposition, is used on the 
dielectric layer 15 surface, and the granular crystal 162 which consists of a charge of a 
protective layer material is made to adhere, as shown in drawing 6 (c) until it becomes a 
thickness of 200 nm. In such a vacuum evaporation initial stage, since the substance which 
forms a protective layer on the dielectric layer 15 surface adheres to the dielectric layer 15 
surface or separates, only the small crystal of a path like the granular crystal 162 can be 
formed. Although it does not illustrate here, the granular crystal 162 is not formed, but it is 
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amorphous or a stratified thing may be formed. 

[0051]Next, it heat-treats, without carrying out atmosphere release of this to the granular 
crystal 162 by which the tunic was carried out in this way, in order to prevent adhesion of 
moisture etc. Granular crystal 162 comrades which adjoin by this unite, and as shown in 
draw[ng 6 (d), two or more seed crystals 163 which have a bigger path than the granular 
crystal 162 are formed. When the above-mentioned amorphous layer is formed, polycrystal- 
ization takes place by heat-treatment, and it is formed in the state where two or more seed 
crystals exist in the field of this layer. In this heat-treatment, for example Laser irradiation 
apparatus, such as argon laser. It is preferred to use the method of irradiating with and 
heating, converging the energy beam emitted from these using heat lamp irradiation 
equipment or an ion irradiation apparatus, and moving this relatively to the front panel. If the 
whole front panel is heated to about 1273K, a front glass board may be distorted, but it is 
because it is hard to generate such a problem and can process with little energy, if it heats in 
spot. 

[0052]This heat-treatment is explained briefly. If the granular crystal 162 surface is irradiated 
with laser etc., the electron of high energy and an electron hole will be generated by the 
granular crystal 162, or lattice vibration will be excited. This electron and an electron hole lose 
and recombine energy, emitting a phonon. In this process, while a rise in heat happens and 
fusing the granular crystal 162, it unites with the adjoining granular crystal 162, and if the 
exposure of a laser beam is stopped, recrystallization will be started. The seed crystal 163 
which two or more granular crystals 162 united, and the crystal diameter expanded by this 
recrystallization is formed, and this seed crystal 163 comes to have the MgO single crystal 
structure which carried out plane orientation (1 1 1) to the thickness direction of the protective 
layer 16. 

[0053]ln performing this heat-treatment to the granular crystal 162, It is preferred to use the 
pulse laser which can irradiate with the laser of a short time (ns order) which is heat-treating at 
a high temperature more than 1273 (K) which is a crystalline melting point of the substance 
concerned, therefore can raise the speed of advance of an elevated temperature and 
recrystallization as a source of heating. Since it can fuse at a temperature (temperature more 
than 2/3T (K)) lower than the crystalline melting point T (K) of the substance concerned when 
heat-treating to the above-mentioned amorphous layer, it can process at a lower temperature. 
[0054]lf the quantity of heat which will be absorbed by gas here if it heat-treats under a 
decompressed atmosphere is stopped low and it heat-treats further under the decompressed 
atmosphere containing oxygen, while an oxygen deficiency will decrease, In order to form 
selectively what was recrystallized in the plane orientation which is excellent in electron 
emission nature (111), heat-treating on the condition is preferred. Since it will be heat-treated 
while the surface of the charge of a protective layer material to which it adhered has been in an 
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activity state if processing which makes the charge of a protective layer material adhere on the 
dielectric layer 15 surface, and heat-treatment are performed in parallel, it is thought that a 
treatment effect increases. 

[0055]Thus, since the seed crystal 163 is the single crystal which carried out plane orientation, 
the crystal growth (plane orientation (1 11) is carried out to the thickness direction of the 
protective layer 16.) which used this crystal as the substrate also happens easily. Therefore, 
the columnar crystal 161 grown-up more thickly than the conventional columnar crystal 261 
( drawing 4 ) is obtained, without a granular crystal remaining, as by vapor-depositing until it 
uses a vacuum deposition method again and the thickness of the protective layer 16 whole is 
set to 1000 nm on the seed crystal 163 shows to drawing 6 (e). In order to make crystal growth 
easy to start by holding the active state of the seed crystal 163 after heat-treatment here, it is 
preferred to hold the front panel in which the seed crystal 163 was formed beyond a room 
temperature. 

[0056]When using each above-mentioned vacuum deposition method, it is preferred to carry 
out under the decompressed atmosphere containing oxygen. If oxygen is contained in 
atmosphere, generating of an oxygen deficiency can be controlled in the crystal structure of 
the substance vapor-deposited. In the period which lets these periods the period which lets EB 
vacuum evaporation pass from heat-treatment during the period which lets heat-treatment 
pass from EB vacuum evaporation to which a granular crystal is made to adhere, and at large 
pass, If it is made to process, without carrying out atmosphere release of the front panel, in the 
point referred to as being able to control that the protective layer 16 is adsorbed and stabilizing 
the discharge characteristic of POP, the moisture (impurity) contained in the atmosphere is 
preferred. 

[0057]** Explain an example of production of a back panel, next the manufacturing method of a 
back panel, referring to drawing 1 and 2. A back panel is first formed in the state where the 
address electrodes 17 of m book were installed successively, by screen-stenciling and 
calcinating the silver paste for electrodes on the rear glass substrate 12. The ground dielectric 
layer 18 is formed by applying the paste which includes TiO^ particles and a dielectric glass 

material on it using screen printing. Then, the septum 19 is formed by calcinating, after 
repeating the paste which similarly includes a dielectric glass material in a predetermined pitch 
with screen printing and applying it. By this septum 19, the discharge space 22 is divided by 
every cell (unit luminous region) in x shaft orientations. 

[0058]And the paste state phosphor ink which consists of each fluorescent substance particle 
and organic binder of red (R) green (G) blue (B) is applied to the slot between this septum 19 
and the septum 19. By calcinating this at the temperature of 400-590 **, and making an 
organic binder burned down, the fluorescent substance layers 20R, 20G, and 20B which each 
fluorescent substance particle binds are formed. 
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[0059]** The front panel and the back panel of POP by panel lamination which were produced 
thus produced, While being piled up so that each electrode of the front panel and the address 
electrode of a back panel may intersect perpendicularly, the glass for sealing is made to insert 
in the periphery of a panel, and it is sealed by calcinating this for 10 to 20 minutes at about 450 
**, and making the hermetic-seal layer 21 (drawing 1^^ form. And once exhausting the inside of 

the discharge space 22 (drawing 2) to a high vacuum (for example, 1.1x10 '"^Pa), PDP10 is 
produced by enclosing discharge gas (for example, inactive gas of a helium-Xe system and a 
Ne-Xe system) by a predetermined pressure (for example, 66.5kPa). 
[0060]As more than > described < effect, when forming the protective layer 16, after making 
the granular crystal 162 adhere with vacuum deposition, while major-diameter-izing, in a 1st 
embodiment, the single-crystal-ized seed crystal 163 is first formed by heat-treating to this. 
Next, by performing vacuum deposition on this seed crystal 163, while the columnar crystal 
161 with a bigger path than before is made, the dead layer which consists of granular crystals 
becomes is hard to be formed. Therefore, it excels in weld slag-proof nature, and the 
protective layer 16 where a discharge characteristic is stabilized can be obtained. 
[0061]That is, it is thought that the protective layer 16 obtained by such a method is a layer in 
which the columnar crystal 161 excellent in single crystal nature crowded, and it is excellent in 
weld slag-proof nature compared with the former since the degree of precision in the protective 
layer 16 increases conventionally. On the other hand, the columnar crystal 161 which forms 
this protective layer 16 is thickly formed compared with the former, the exposure area in the 
protective layer 16 whole decreases, and since impurity quantity with which the protective layer 
16 is adsorbed can be lessened compared with the former, it is thought that the discharge 
characteristic in POP can be stabilized. 

[0062]Although the granular crystal which consists of MgO which serves as a charge of a 
protective layer material using a vacuum deposition method in the above-mentioned 
embodiment was formed, this was heat-treated and the seed crystal was formed. In the 
process to which the charge of a protective layer material is made to adhere, the paste which 
contains MgO by using not only the vapor phase growth in a decompressed atmosphere like a 
vacuum deposition method but a spin coat method is applied, and even if it is made to heat- 
treat to this, the same effect as the above-mentioned embodiment is acquired. If such a 
method is used, the charge of a protective layer material can be applied by a simpler method. 
[0063]After heat-treating by forming the protective layer (100 nm) which consists of MgO(s) 
using EB vacuum deposition explained by the <example> (1) example sample SI above- 
mentioned embodiment, the front panel into which the protective layer which consists of MgO 
(s) using EB vacuum deposition again was grown up to 1000 nm was formed. Using this front 
panel, the plasma display panel was produced and it was considered as the example sample. 
Here, as discharge gas, content of Xe was made into 5vol% for the content of Ne 95vol%, and 
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charged pressure was set to 66.5kPa. 

[0064](2) The plasma display panel using the front panel formed using the formation method of 
the conventional comparative example sample R1 above-mentioned protective layer was 
produced, and it was considered as the comparative example sample. Here, the thickness of a 
protective layer, the kind of discharge gas, charged pressure, etc, were formed like the 
example sample. 

(3) About the experiment experimental method above-mentioned example sample S1 and the 
comparative example sample R1, the POP drive 30 explained by above-mentioned drawing 3 
was connected, the white display was performed continuously, and the address voltage (Vda) 
to driving time was measured. In order to choose a discharge cell to display, it is the voltage 
impressed to an address electrode, and address voltage shows the minimum of voltage 
required in order to cause address discharge here. 

[0065](4) A result and a consideration experimental result are shown in drawing 7. Drawing 7 
shows the address voltage (Vdata) to the driving time of the example sample S1 and the 
comparative example sample R1. As shown in the figure, in the example sample S1, the 
address voltage (Vdata) to driving time is abbreviated-stable, but in the comparative example 
sample R1, when driving time exceeds 4000 hours, it turns out that address voltage is 
increasing rapidly. This by heat-treating in the morphosis of a protective layer like the example 
sample S1 , It is thought that it is because the impurity quantity to which a protective layer is 
hard to adsorb and impurities, such as moisture, are emitted with a drive since the columnar 
crystal which forms a protective layer becomes thick compared with the former and the 
exposure area of the whole protective layer decreases is decreasing compared with the 
former. 

[0066]PDP as (a 2nd embodiment), next an example of 1 application of this invention and a 
2nd embodiment of a PDP display are described, except that the composition of an interlayer 
and a protective layer differs from what PDP and the PDP display concerning a 2nd 
embodiment explained using drawing 1 , and 2 and 3 in a 1st embodiment ~ abbreviated ~ 
since it is the same composition, explanation is omitted about the same composition. 
[0067]ln a 1st embodiment of the above, although the seed crystal used as the substrate of the 
columnar crystal formed on it by forming the granular crystal which consists of MgO(s) and 
heat-treating this was formed, as this substrate, it may constitute from substances other than 
MgO. Drawing 8 is an important section sectional view of the front panel concerning a 2nd 
embodiment. As shown in the figure, the dielectric layer 15 is laminated so that the front panel 
concerning a 2nd embodiment may cover the display electrode 13 and the display scan 
electrode 14 which were installed successively on one principal surface of the front glass 
board 11, and the interlayer 362 and the protective layer 36 are formed on this. 
[0068]The interlayer 362 is a layer which consists of zinc oxides (ZnO). If it analyzes using an 
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X-ray diffraction method about the interlayer 362 who consists of this zinc oxide, while this 
layer has wurtzite type structure, plane orientation (100) of it will be carried out to the thickness 
direction of that film. The protective layer 36 is grown epitaxially and formed on this interlayer's 
362 surface, and carrying out lattice matching of this interface also by TEM observation is 
checked. 

[0069]Generally in epitaxial growth, the absolute value of a difference with the atomic interval 
in the crystal used as a substrate, and the crystal of the another kind formed on it. What was 
broken at intervals of the atom of the crystal used as a substrate, and was shown by 
percentage is called the misfit (misfit), and it is supposed that this value must be less than 10 
to 15% experientially. For this reason, 15% or less, if the misfit of the substance which 
constitutes the interlayer 362, and the substance (MgO) which constitutes the protective layer 
36 is a substance which will be 10% or less preferably, it can grow epitaxially the substance 
which constitutes the protective layer 36. The misfit of the zinc oxide used in a 2nd 
embodiment is 12%. 

[0070]The columnar crystal 361 which consists of MgO which grew epitaxially to the 
abbreviated perpendicular direction to the interlayer 362 surface is the formed layer, and the 
protective layer 36 is thickly formed compared with the conventional columnar crystal as well 
as the columnar crystal 161 (drawing 3) which a 1st embodiment described by the way 
fundamentally. The amount of adsorption of the impurity in the protective layer 36 is controlled 
for the same reason as a 1st embodiment of the above by this compared with the former. 
Therefore, the discharge characteristic of POP can be stabilized. 

[0071]lf it analyzes using an X-ray diffraction method about the columnar crystal 361 of this 
MgO, while having Na-CI mold structure, in the thickness direction of the protective layer 36, 
plane orientation (1 1 1 ) of the columnar crystal 361 will be carried out to homogeneity until it 
reaches the protective layer 36 surface from an interface with the interlayer 362. As the 
protective layer 36, an alkali earth metal oxide described by the way, alkaline earth metal 
fluorides, these mixtures, etc. of a 1st embodiment of the above can also be used. 
[0072]The manufacturing method of POP in a 2nd embodiment of <the formation method of 
the front panel> is fundamentally [ as the method explained in a 1 st embodiment of the above ] 
the same, and since only the formation methods of the front panel differ, the formation method 
is mainly explained. Drawing 9^^^ the formation method of the front panel concerning a 
2nd embodiment. 

[0Q73] Drawing 9 (a) - (c) is an important section sectional view in each manufacturing stage of 
the front panel, and a manufacturing stage advances to a numerical order. About the method 
of forming the display electrode 13, the display scan electrode 14, and the dielectric layer 15 
on the front glass board 11, in a 1st embodiment of the above, since it is the same method as 
the method explained using drawin£^^^ and (b), explanation is omitted. 
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[0074]The front panel is produced by forming the interlayer 362 and the protective layer 36 on 
the dielectric layer 15 which covers the display electrode 13 and the display scan electrode 14 
which were installed successively on the front glass board 11. First, as shown in drawing 9 (a), 
the substrate with which the dielectric layer 15 was formed is heated, It is made to adhere until 
it becomes a thickness of about 100 nm about a zinc oxide (ZnO) at a dielectric layer 15 
surface top using a vacuum deposition method, for example, EB vacuum deposition, under the 
decompressed atmosphere containing oxygen, and the interlayer 362 who did plane 
orientation (100) is formed in the thickness direction of a layer as shown in drawing 9 (b). 
[0075]lt is made to grow epitaxially until MgO serves as thickness which is 900 nm using a 
vacuum deposition method, for example, EB vacuum deposition, to the substrate with which 
the interlayer 362 was formed, holding a reduced pressure state in order to prevent adhesion 
of the impurity to the interlayer 362, Thereby, compared with the conventional columnar crystal 
as shown in drawing 9 (c), it is thick, and the protective layer 36 which consists of the columnar 
crystal 361 which carried out plane orientation uniformly (1 1 1) is formed in the thickness 
direction. 

[0076]<the reason the columnar crystal 361 is formed thickly> -- here, in order to explain why 
the columnar crystal 361 is formed thickly, the growth rate is explained. Since the columnar 
crystal 361 has anisotropy in the surface energy of a crystal face, growth rates differ in each 
crystal face. The surface energy of a crystal face is physical quantity which shows the stability 
of a crystal face, and if this value is large, it is thought that it is shown that there are many 
interatomic bonds per [ in that crystal face ] unit area, and it is shown that the capability for that 
crystal face to adsorb an atom is large. 

[0077]Here, the surface energy (relative value) about MgO is set to field (100):1.000 (111) 
side: 1.732. It is thought that a field (111) tends to adsorb an atom compared with a field (100) 
in MgO as it understands from now on. 

[0078] However, when producing a MgO protective layer with vacuum deposition actually, in 
order to control that an oxygen deficiency occurs into a crystal, carry out crystal growth under 
the atmosphere containing O^, but. Once this O^ is easy to adsorb in the field (111) of a MgO 

crystal and it adsorbs, while stabilizing that (1 1 1) field, surface energy decreases. As a result, 
MgO which the surface energy of the field in MgO (100) increases relatively, and is used as a 
deposition source becomes that the field (100) of a MgO crystal is easy to adsorb, and the rate 
of crystal growth of a field increases (100). 

[0079]Here, if the crystal nucleus on the interlayer's 362 surface is making plane orientation 
(111) the thickness direction of the protective layer 36, when the field (100) of a crystal nucleus 
grows, a crystal will grow also in the <100> directions which intersect perpendicularly with the 
thickness direction of the protective layer 36, and, as a result, the columnar crystal 361 will be 
formed thickly. Therefore, the columnar crystal 361 can be thickly formed by making the 
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thickness direction of the protective layer 36 carry out plane orientation (111) of the crystal 
nucleus formed on the interlayer's 362 surface. For that purpose, it is desirable to take the 
following methods, 

[0080]Since MgO is Na-CI structure, if it is going to form with vacuum deposition on an 
amorphous dielectric film, it becomes a dielectric film side and parallel, and the maximum 
dense atomic plane (100) will carry out plane orientation (100) to a membranous thickness 
direction, and, usually will grow up to be it. However, when carrying out vacuum deposition of 
the MgO on a crystal substrate, the crystal orientation side of MgO can be controlled using the 
difference in the structure of the crystal substrate, 

[0081]As a crystal structure of this crystal substrate, a face-centered cubic lattice and a close 
packed hexagonal lattice can be mentioned. That maximum dense atomic plane of this face- 
centered cubic lattice is a field (111), and that maximum dense atomic plane of a close packed 
hexagonal lattice is a field (001). In each grids structure, the field and the field (001) have the 
character which becomes parallel easily to a substrate, respectively (1 1 1), and it has the 
structure where the atom was arranged by each at the vertex of the equilateral triangle, in 
these fields. 

[0082]On the other hand, also in the field (1 1 1) of Na-CI structure, it has same structure, and 
the field (1 1 1) of Na-CI structure becomes the same arrangement as the field (1 1 1) of a face- 
centered cubic lattice, or the field (001) of a close packed hexagonal lattice. Therefore, if the 
crystal which constitutes the interlayer 362 serves as plane orientation (1 1 1) of a face-centered 
cubic lattice, or plane orientation (001) of the close packed hexagonal lattice in the thickness 
direction, crystal growth of the MgO which has Na-CI structure can be carried out, carrying out 
plane orientation easily (1 11). 

[0083]Thus, in order to carry out crystal growth, with the plane orientation (111) of the MgO 
carried out, 2 element system compounds of zincblende structure and wurtzite type structure 
or the mixed crystal compound of a multi element can also be used in addition to a face- 
centered cubic lattice or a close packed hexagonal lattice. Here, the crystal growth of the 
protective layer (MgO) which has explained [ above-mentioned ] is once summarized. 
[0084]Like before, when vapor-depositing MgO on an amorphous dielectric layer, there is 
comparatively much what is parallel to a dielectric layer that carried out the maximum dense 
atomic plane (100) plane orientation, and the crystal nucleus is formed. Then, if MgO is 
produced in O^ atmosphere, (1 1 1) will grow selectively and the film of the plane orientation 

(111) from which the growth initial layer became a dead layer eventually will be obtained. 
[0085]On the other hand, like a 2nd embodiment, if the interlayer 362 formed on the dielectric 
layer 15 is formed in the thickness direction as the crystal which carried out plane orientation 
(1 1 1 ), It achieves the function as a crystal nucleus and the columnar crystal 361 of the big path 
of the single orientation (111) side in which a dead layer is not formed is obtained by producing 
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MgO on it. Since it is fornned by epitaxial growth, this columnar crystal 361 will tend to fornn the 
colunnnar crystal of a big path, if the conditions about misfit with the substance which 
constitutes the interlayer 362 are fulfilled. 

[0086]Here, how to ask for misfit is explained. When using the crystal which has a face- 
centered cubic lattice and zincblende structure for the substance which constitutes the 
interlayer 362, since it is the structure based on a face-centered cubic lattice, both can ask for 
misfit with the columnar crystal 361 , using a grating constant as nearest neighbour atom 
interval distance. 

[0087]On the other hand, when using for the interlayer 362 the crystal which has a close 
packed hexagonal lattice and wurtzite type structure, if a grating constant is set to a, the 
distance between nearest neighbour atoms is set to a/root2, and can ask for misfit with the 
columnar crystal 361 using this. This misfit is so preferred that it serves as a low value in order 
to materialize epitaxy, and less than 10% of value is desired still more preferably less than 
15% as a permissible dose. 

[0088]Here, the substance which can be used for the interlayer 362 and which has a face- 
centered cubic lattice, a close packed hexagonal lattice, zincblende structure, and wurtzite 
type structure is listed to below. Drawing 10 shows the value of the substance name which can 
be used for the interlayer 362, and misfit with MgO. As shown in the figure, as a substance 
which can be used as the interlayer 362, Ag, aluminum, Au, Be, Cd, Co, Cu, Ga, Hf, In, Ir, The 
simple substance crystal of the element chosen from the first element group that consists of 
Mg, nickel, Os, Pd, Pt, Re, Rh, Tc, Ti, Zn, and Zr, The compound crystal etc. which consist of 
one or more elements chosen from the secondary-elements group which consists of the alloy 
which consists of two or more elements chosen from the first element group of the above, one 
or more elements chosen from the first element group of the above. As and N, O, P, S, Sb, Se, 
and Te can be considered. Ag which specifically forms a face-centered cubic lattice, aluminum, 
Au, Ca, Ce, Cu, Ir, nickel, Pb, Pd, Pr, Pt, Rh, Sc, Th, Yb, Be which forms a close packed 
hexagonal lattice, Cd, Co, Cp, Dy, Er, Gd, Hf, Ho, La, Mg, Nd, Os, Re, Tb, Tc, Ti, TI, Tm, Y, 
Zn, Zr, ZnS which forms a sphalerite type, ZnSe, ZnTe, CdTe, BeS, AlAs, AlP, AlSb, GaAs, 
GaP, GaSb, InAs, InP, InSb, ZnO that forms a wurtzite type, BeO, CdS, CdSe, AIN, GaN, etc. 
can be mentioned. . In this, the misfit to MgO showed the underline to 15% or less of 
substance. It is thought that substances, such as Ag, aluminum, Au, Cu, Ir, nickel, Pd, Pt, Rh, 
Cd, Co, Hf, Mg, Os, Re, Tc, Ti, Zn, Zr, ZnO, BeO, AIN, and GaN, fit the interlayer 362 
especially from a viewpoint of epitaxy. Even if it is a crystal of two or more kinds of alloys, or a 
multi element compound chosen from the substances which can constitute the above- 
mentioned interlayer 362, it is applicable to an interlayer. 

[0089]As mentioned above, the columnar crystal 361 which consists of MgO(s) is thickly 
formed compared with the former by forming in a thickness direction the interlayer 362 who did 
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plane orientation (111), and vapor-depositing MgO which constitutes the protective layer 36 on 
it. By this, the exposure area in the protective layer 36 whole can be reduced connpared with 
the conventional protective layer, and impurities, such as water, can control the quantity in 
which the protective layer 36 is adsorbed. Therefore, stabilization of the discharge 
characteristic in POP can be attained, 

[0090]When the hetero-junction of the crystal which has a different grating constant like 
epitaxial growth is carried out, a crystal structure may be made to produce distortion in each 
crystal in this hetero-junction side, so that it may bring close to other grating constants 
mutually. It turns out that it is dependent on the thickness of each crystal, and if misfit becomes 
large so that it becomes impossible to absorb change of a crystal structure, inside a crystal, 
atomic transition will produce this distortion amount. In the function of a protective layer, i.e., 
electron emission performance etc., if this transition arises, an energy state will be a grade 
which changes a little, and the columnar crystal 361 of MgO will not receive not much big 
influence, although grids structure becomes uneven. 

[0091]lf it sets when forming a protective layer, and the partial pressure of O^ at the time of 

vacuum deposition becomes large too much, while the growth rate of a crystal nucleus will fall 
on the contrary, nucleation density increases and there is a tendency which a columnar crystal 
becomes small or becomes a granular crystal. Therefore, about the partial pressure of O^, it is 

desirable to choose the optimal partial pressure, 

PDP as (a 3rd embodiment), next an example of 1 application of this invention and a 3rd 
embodiment of a PDP display are described, except that the composition of a dielectric layer 
and a protective layer differs from what PDP and the PDP display concerning a 3rd 
embodiment explained using drawing 1 , and 2 and 3 in a 1st embodiment -- abbreviated ~ 
since it is the same composition, explanation is omitted about the same composition, 
[0092]Although the seed crystal which determines the direction of the orientation surface of the 
columnar crystal formed on it by forming the granular crystal which consists of MgO(s) in a 1st 
embodiment of the above, and heat-treating this was formed. It may be made to determine the 
orientation surface of the columnar crystal formed on it by changing the shape of a dielectric 
layer instead of this seed crystal, 

[0093] Drawing 11 is an important section sectional view of the front panel concerning a 3rd 
embodiment. As shown in the figure, the dielectric layer 45 is laminated so that the front panel 
concerning a 3rd embodiment may cover the display electrode 13 and the display scan 
electrode 14 which were installed successively on one principal surface of the front glass 
board 1 1 , and the protective layer 46 is formed on this. The dielectric layer 45 consists of 
amorphous materials, such as glass of lead, like a 1st embodiment of the above, and two or 
more slots 451 are installed successively in parallel with stripe shape in the principal surface of 
the side which touches the protective layer 46. Here, the slot 451 is formed so that it may 
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become a cycle of W:3800 nm, (width: 1900nm of a slot), and a depth of H: 100 nm. Of this slot, 
the protective layer 46 vapor-deposited on the dielectric layer 45 has few single-crystal-like 
one, i.e., a colunnnar crystal, and the crystal diameter of each columnar crystal is formed 
greatly. Here, in the range in which the width is 160-3800 nm, the slot 451 is checking that the 
protective layer 46 can be formed like a single crystal, 

[0094]Even if it compares the protective layer 46 with the columnar crystal in 1st and 2nd 
embodiments as well as [ are the layer in which two or more columnar crystals 461 which 
consist of l\/lgO(s) were formed, and ] the columnar crystal 161 ( drawing 3 ) which a 1st 
embodiment described by the way fundamentally, the path is formed thickly. By this, the 
amount of adsorption of an impurity [ in / by the same reason as a 1st embodiment of the 
above / the protective layer 46 ] can be controlled compared with the former Therefore, the 
discharge characteristic of POP can be stabilized. 

[0095]lf it analyzes using an X-ray diffraction method about this columnar crystal 461, while 
having Na-GI mold structure, in the thickness direction of the protective layer 46, plane 
orientation (100) of the columnar crystal 461 will be carried out. An alkali earth metal oxide, 
alkaline earth metal fluorides, these mixtures, etc. can be used as a substance which 
constitutes the columnar crystal 461 . 

[0096]The manufacturing method of POP in a 3rd embodiment of <the formation method of the 
front panel> is fundamentally [ as the method explained in a 1st embodiment of the above ] the 
same, and since only the formation methods of the front panel differ, the formation method is 
mainly explained. Drawing 12 (a) - (d) is an important section sectional view in each 
manufacturing stage of the front panel for the formation method of the front panel concerning a 
3rd embodiment to be shown, and a manufacturing stage advances to a numerical order. 
About the method of forming the display electrode 13, the display scan electrode 14, and the 
dielectric layer 15 on the front glass board 1 1, in a 1st embodiment of the above, since it is the 
same method as the method explained using drawing 6 (a) and (b), explanation is omitted. 
[0097]The front panel is produced by forming the protective layer 36 on the dielectric layer 15 
which covers the display electrode 13 and the display scan electrode 14 which were installed 
successively on the front glass board 11. First, to the substrate with which the dielectric layer 
15 was formed, as shown in drawing 12 (a), as shown in drawing 12 (b), two or more slots 451 
are formed in stripe shape. As a formation method of this slot 451, use etching of a chemical 
etching method etc. or the excimer laser method is used, There is a method of carrying out 
melting, forming a slot, or pressing this against the dielectric layer 15 using the dissolution and 
the needlelike cutting implement with which the tip sharpened for a part of dielectric layer 15, 
moving this relatively, and shaving off the part on the dielectric layer 15 surface mechanically. 
[0098]Next, the substrate with which this slot was formed is heated, a vacuum deposition 
method, for example, EB vacuum deposition, is used on the dielectric layer 15 surface, and 
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MgO used as the charge of a protective layer material is made to adhere to the whole dielectric 
layer 15 surface. Drawing 13 is an important section section perspective view of the front panel 
concerning a 3rd embodiment, and shows only one for convenience about the columnar crystal 
461. 

[0099]Since itself is the dielectric layer 45 amorphous materials, as it is shown in drawing 13, 
MgO vapor-deposited on this grows in the theory top <100> direction. For this reason, of 
course, the surface of the heights 452 grows also in the bottom and the side of the slot 451 , 
<100> orientation using each field and an abbreviated perpendicular direction. Therefore, in 
slot 451 inside, it becomes the single-crystal-like protective layer precursor 460 ( drawing 12 ) 
which grew <001> orientation carrying out in the direction in alignment with a MgO fang furrow, 
and carried out biaxial orientation along the slot 451 as a result. The columnar crystal 461 
which carried out plane orientation (100) to this protective layer precursor 460 by continuing 
vacuum evaporation further in that thickness direction is obtained. The path of this columnar 
crystal 461 becomes large to the grade which can consider mostly that the protective layer 46 
is a single crystal. (In addition, drawing 1 1 and drawing 12 (d) show the case where the three 
columnar crystals 461 are formed.) Here, Even if MgO serves as a granular crystal or serves 
as an amorphous layer in the stage in early stages of MgO vacuum evaporation of the 
protective layer precursor 460, If it heat-treats under the decompressed atmosphere which 
contains oxygen using the same heating apparatus as a 1st embodiment, while being 
polycrystal-ized, the path of the protective layer precursor 460 used as a seed crystal can be 
made still larger than before like a 1st embodiment. As this heat-treatment, the about [ 6-7W ] 
argon laser with which it can irradiate with the spot diameter of about 380 micrometers is used. 
It is made to scan, shifting this in a 12-micrometer pitch, temperature up is carried out to 
beyond the crystalline melting point T (K) (in the case of an amorphous layer more than 2/3T 
(K)), and the method of repeating this several times is suitable. 

[0100]And eventually, it is formed from the columnar crystal 461 which has a bigger path than 
each above-mentioned embodiment, and approaches a single crystal while carrying out plane 
orientation (100) of the protective layer 46 to the thickness direction. About the crystallinity of 
the protective layer precursor 460 after this processing, it can check by electron diffraction. 
The front panel in which the columnar crystal 461 thicker than each above-mentioned 
embodiment was formed can be obtained without the dead layer which consists of granular 
crystals existing, as are mentioned above, and by carrying out crystal growth of the MgO by 
using this protective layer precursor 460 as a seed crystal shows to drawing 12 (d). For this 
reason, the discharge characteristic in PDF can be stabilized for the same reason as each 
above-mentioned embodiment. 

[0101]ln a 3rd embodiment, although the protective layer 46 which carried out plane orientation 
(100) was formed, the protective layer which carried out plane orientation (1 1 1) in a 1st and 
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2nd embodiment of the above is formed. Tlius, even if tliat from whicli the orientation surface 
of a protective layer differs is formed, at the point called stabilization of a discharge 
characteristic, both do not not much have a difference. However, the direction of plane 
orientation (1 1 1) is a little excellent in the point called electron emission nature, and the plane 
orientation is more preferred at the point (111). If it forms so that the shape of a quirk may 
serve as a triangular pyramid in forming the protective layer of plane orientation (1 1 1) by 
forming a slot in a dielectric layer, the protective layer which carried out plane orientation (111) 
can be formed in the thickness direction of a protective layer. 

[0102]ln a 3rd embodiment, for the same reason as a 1st embodiment of the above. It is 
preferred to process without carrying out atmosphere release through the period which forms a 
protective layer from the period which adheres the charge of a protective layer material, and to 
apply to protective layer formation from heat-treatment, and to hold the front panel to the 
temperature beyond a room temperature. 
[0103] 

[Effect of the lnvention]The protective layer is constituted by the 1st layer that consists of seed 
crystals, and the 2nd layer that consists of two or more columnar crystals grown-up on the 
seed crystal in the 1st layer concerned, and POP concerning this invention said 1st layer, 
Since it consists of a seed crystal which united the granular crystal which adhered to said 
dielectric layer surface in early stages of formation, or a seed crystal which polycrystal-ized the 
amorphous layer which adhered to said dielectric layer in early stages of formation, A thick 
thing is formed compared with the case of the former into which the columnar crystal which 
forms a protective layer grows up the charge of a protective layer material on the layer which 
consists of as [ granular crystal ]. Therefore, an exposure area decreases in the whole 
protective layer, and since the impurity quantity with which a protective layer is adsorbed can 
be reduced, change of the discharge characteristic of POP resulting from an impurity can be 
stabilized. Since there is almost no granular crystal and the degree of precision of a protective 
layer also improves, it excels also in weld slag-proof nature. 



[Translation done.] 
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